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America's best-selling mint -van* 

Your first look tells you Aerostar is a 
superbly versatile mini- van, with a style all 
its own. Its design is sleek, modem, aero- 
dynamic, The wind works for it, not against 
it. With luxurious touches throughout and 
its special options. Ford Aerostar is America’s 
best-selling mini-van. 

New Eddie Bauer style. _ 

This year there’s a sporty 
model with dual front Captain’s Chairs, 
special two-tone paint, unique interior 
appointments, and more. It’s Aerostar with 
the good looks of the great outdoors! 



Designed to move you. 

But Aerostar’s success isn’t based only on 
distinctive looks. Its standard 3.0L V-6 has 
multi-port Electronic Fuel Injection for easier 
starting and smooth running. It delivers a 
spirited 145 horsepower. That’s greater than 
any Chrysler mini-van. And it's powerful 
enough to tow an impressive 4900 lbs?* 

Living room. 

Aerostar’s advanced styling gives you loads 
of useable apace. It comfortably seats up to 
7 peopled Or remove both rear seats, and 
create 139 cu. ft. of cargo space. You can 
even convert Aerostar into a sleeper with the 



Nobody does it better... 
the 1988 Ford Aerostar. 
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folding seat-bed option/ All this in a mini- 
van that’s a breeze to handle and park, prac- 
tically anywhere, even inside your garage. 
6-Year/ 60 ,000- Mile Powertrain Warranty. 

Covers mafor powertrain 
components for (5 years, 
60,000 miles. Restric- 
tions and deductible 



apply. Also, participating dealers back their 
customer-paid work with a free Lifetime 
Service Guarantee, good for as long as you 
own your vehicle. Ask to see these limited 
warranties when you visit your Ford Dealer. 

Ford. Best-Built American Thicks., .seven 
years running. 

Based on an average of owner-reported 
problems in a series of surveys of '81- ’87 
models designed and built In North America. 
At Ford, “Quality Is Job l" 

■Rinufd on nh.iiiiifi'Li:(bri>r% ri'pajloil modi.-l year retail deliveries ihcnuRh 
I uly 3l. ^Whtin |flrtipuHy equipped Towing rut log lh ftidtmd by 

ptu-.h-'nii-i'T nurl ■ itpo woljtht in InwJnu Vahids-. " Wllh sdtlinh.il 

liEifpr:!-. M-al Si "j I ■ Ihmi 1 HJpbnm-H tiO XL Only. 

Have you driven a Ford... lately? 







You can trust Met Life for insurance and financial services that are right for your 
changing needs. For a dear explanation of what you’re paying for For attentive 
service. For reliable information. Trust Met Life to be there when you need us. 
For information, call your Met Life Rep, or1~800-MET-2677 

SET MET. IT PAYS. 

Sp Metropolitan Life 

T/V' AND AFFILIATED COMPANIES 



I960 Mb UopDil an Life Insurance Co., NY, NY 



WOODSTOCK. ;J 19*65 UNed Fflsturf SyritfcJrtB, irm 



(jAPPiMF'n^ 1^5 AM 

INSURANCE COMPANY YOU CAN TRUST. 






UnTiHiiwH * =_=nj ; riihiii^ ^ain iir»vw rrv*fn>u 






Ordinary screwdrivers are a pain in the wrist Thafe why Skil invented 
Skil Twisf cordless power screwdriver; the most popular cordless tool ever 
Now there's the Super Twist!” With twice the torque, it drives and removes 
larger; longer screws in no time at all. There’s hit storage right in the handle And 



an automatic shaft lock 

So don't suffer when you don't have to. Fix yourself up with a Skil Twist or 

the new Super Twist Other way youU fed a C4<// AtHardwareStores 

whole lot better and Home Centers. 
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Look for the Cuprinol 8 name on Stains, Deck Stains, Wood 
Preservatives and Sealers lo fight the effects of weather on siding , 
decks, fences and other exterior woods. No mailer where you live, 
there’s no more beautiful wav ro preserve wood’s natural beauty. 



6 Rotten 
ReasonsToUse 
Cuprinol. 




Cuprinol 

When itk wood againsi weather. 
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Now Stanley has even more to offer than the number 
one, best selling tape rule in America. When you buy 
a featured Stanley tape, you can also get a tool that 
measures nothing but time. It's a unique quartz 
wristwatch with the famous Power!ock ; shape. 

Like the Poweriock rule, you can depend on this 
watch for accuracy and quality. And it's yours for just 
$16,95, when you send in the coupon with proof of 
purchase. Or pick up a coupon from a participating 




O u wu rmwaTiai fo«r: r to* „ • • . ■ i *■ 

tfTha^bniflYltrei. ' - 1>R-. L tif' S 'p trr. fritomd ^ Avtj 



Stanley dealer when you buy your tape rule. 

So get your hands on a Powerlock rule soon. 
Because it’s only a matter of time before this of fer ends. 



Pteese send me Ifie ££ nty mver-xk-- wnswatah Encfoseo & my chat k or money 
order jajrja *ith my ctaled register ret and pnducl l* v. Je number. 

□ Mails ' i Ladies' *$ S5 $5 eaeti iwfth pnerf d purchase 

Send to: Stanley Tools. Deol.HS. RO. to l SCO. New Britain, ^Ti36Cra 

Name ___ 

Address 

CityL. Stale . 



STANLEY 



helps you do things right. 



Dflcrpfprc^Jyhi* | I9S9 Pfwir-tJ 

.-r. Gki-,:.x.j-i:V. .■ , 
^HfSwnerepinhft] 1100.13*5^1^ 'egjlateo 

+ irpuri ri iwtuH? rnH nutYntYri. Ihn .its 
d eaL-t* n is t?a. 
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Switch to gc$.’ 
It heats water 
for half the cost 
of electricity. 



American Asurcialnon 



Ozone Update 

ENJOYED Tim Eo]e h s April ar- 
ticle on Antarctica (“ South To 
The Polfl," page 72). Hr marie it 
quite elpHr that although Antarctica is 
many thousands of mth»K away, the sci- 
entific phenomena that occur t here have 
an impact on our lives at home. Ifoui-po- 




o specially appreciated. The repair and 
overhaul waaa teaching lesEton for me 
and my 8-year-uld boy. lie was able to 
see how an internal combustion engine 
works. 

DAVID WHITE 
BARTLESV1LLB.uk 

All Steamed Up 



I ar scientists are comet, then AntairLi- 
c±i may give iLs an early Warning sign 
that continued environ mental indiffer- 
ence will he nur ultimate undoing. Is 
there any hope we can revere the dam- 
age that has already 
been done to nur klruv 
sphere? Is it possible we 
can somehow arrest the 
global warming Lhat 
may one day drastically 
change Earth's climate? 

KEVIN BAKER 
FAIRFIELD, CT 

The damage to Earth’s 
protective ozoru: layer is 
significant and lang- 
Lmting* Scientists esti- 
mate that it would take 
several decades for the 
atmosphere to restore 
ozone u? mid-IttfiO level*, 
even if total production 
of chi ara fluorocar- 
bons— the chemicals that 
appear to f*e depleting 

the ozone-^ceased right 
notu- The Montreal Protocol On Sub- 
stances That Deplete The Ozone l^ayer 
was signed in December, involving 3 1 
nations in the fight to save our atmos- 
phere, Recently, El. du Pant de Ne- 
mours & Co. r the world's largest maker 
of chlorofluorocarbon# i nr CFCsj r decul- 
ed to cea&e producing the chemical as ev- 
idence against CFCs continues to 
mount. These efforts hy government and 
industry ore encouraging, hut we have a 
tang way to go before our life -sustaining 
atmosphere is brought back to health 

Get Your 
Motor Runnln' 



I read with interest ihe third story in 
your Car Of The Future series "Power 
Fur Tomorrow" (page 53. March '88). 
What was missing was any reference to 
steam power. It’s a proven concept. 

Steam engines are pow- 
erful, have few moving 
parts , and cause little air 
pollution. One of the 
great American cars and 
I he fi nest steam car was 
Abner DobleV. The Do- 
bles of the early '20s F 4- 
cyUnder superears with 
incred i b I e to n | u e , got up 
their head of steam in a 
minute and a half from 
the time you lit the burn- 
er with the electric igni- 
tion switch. Moat people 
don't realize that it is ac- 
tual! v steam that paw- 
ers l he U S. Navy’s 
supercarriers. The nu- 
clear reactors only heal 
the water. 

A N. DELOCHK 
BEARDSTOWN. IL 

Shy Tires 

Did anyone else not ice the tires on theS- 
10 Blazer in "The Case For Customiz- 
ing" story (page* March h BS} in your 
Sport Utility report? They're un back- 
ward. Look under the truck: You can 
see the raised white lettering reading 
B FT toodrich faci ng i n ward . 

ALAN J. ERB3NGA 
SI JLYTftN, MN 

You T re the sharp-eyed render of the 
month! There's nothing wrong with the 
installation. The owner of this ate just 
prefers the blackmail look . 




cole at pole lo report on science 
experiment* In UW WWKl. 



As spring approached this year. 1 knew 
I'd have to find a shop to get my mower 
going. Then 1 received my first sub- 
scription issue ufPM, March ’88. What a 
pleasant surprise to find your story 
+ 'Hnw To Overhaul A Small Engine" 
(page 113)! I never dreamed of tackling 
the job myself without first taking a 
course. I took the engine apart and 
found asheared flywheel key. Your sug- 
gestion that a simple stand be built to 
hold Lhe engine on the workbench was 



PM On The Road 

Congratulations un your run with the 
crazy Canadians ("Pan American Ex- 
press/" page 77, Feb, "88)3 Tt brought 
back memories of my own travels 
through South America during my trek 
from Antarctica to the Arctic. 1 took the 
scenic route so it took me 17 months and 
45,1)01) miles fit's a long story!). Thanks 
fur the adventure. CH R IS J. wei r i^ 

TORONTO, CANADA 
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to give baseball fans something 
new. Now you can also 

pickup 
an official 

-Star Fan Ballot, 

free, wherever you 
this Budweiser and 
Bud Light display. 

Vote for your 
favorite All-Stars i 




andbeapartofa 
baseball tradition. 
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TIME MACHINE 




Flyings giant 




1 N1CS 
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Breaking speed barriers. 




75 YEARS AGO: June 



Getting in Deep 

A year after the Til unit’ di 
sEisiur, the 1 ! rage among in- 
vent nr> wa.- i l 1 1 1 1 ; l rat us far 
ilt^rp^atiT (livinir and for 
Lr^iuiure^hWntliig* The gear 
detailed in PM’.s cover story 

included an aluminum i living 
HU.it wtlh watertight arlk'U- 
latpr! jail its ami arms ending 
in hook-Eype mu ni pi da tors. 
i in the drawing board wus m 
-- man spherical i hm 

would corue Hi life two de- 
cad e .s later u ji t he b a t h y - 
sphere. The I h Inversion vnis 
Lo he equipped with a drill 
and Her l nun signets to trri | • 
tbe tnni hull of si sunken ship. 



Stemming irwoogh ihcair a# i me Hying btrai /v^pa/eorr. 



Winged Steamboat 

This early transatlantic dr- 
m i gn w as to run ^ m t w i n c< ik< ■■- 
fin 1 1 s t e a m l LrhimT*. 3 L - 



UHp-ft. wingspan Would have 
been n roconi-b maker. But 
the ollOfl- pound be hr mol h 
never got ulTibe inbound- 



50 YEARS AGO; June 1938 



Big Bird 

By 1‘Kix. long-* list u rice fly mg 
was becoming a routine 
transportation option, 
thunks ti» the emergence of 
a i rl iners I i kr the I )C ■+ t he 
jumbo of it.” day. Break- 
thruugiisthen included four 
l£-eylindrr radial engine? 
taling over fKKJI* lip, a re- 
tractable tricycle landing 
gear with nose wheel* a top 
spu-ed of --T tnph rii .hi mu h ft . , 
air [ a si * rvice re il ing 1 1 f H n i 

it, The Dt> l had Hush rivets, 
a first for a large pi uric, ami 
made I -atop transcontinen- 
tal flight s H carrying M pas- 
senger* and % 1 j tons of mail. 




Rabbit Ball 

Fifty years ago thfc question 
was sparking ni^jor- league 
arguments: Was the Ameri- 
can League V baseball livelier 
than the Naiimul League 4 * 
ba 1 1 ? T i i settle l h e fie ba t e , 
the leagues teamed up with 
the National Bureau uf Stan- 
dard* to [develop an JirLificiu] 
slugger: a baseball cannon. 
Fed ball* from hfith league*, 

tin- caniiMii delivered soliut 

tnpe-menauro blast*. The 
bulls proved equally spunky, 
but I lank Greenberg's T>S 
American League home™ 
Unit year didn't help to quell 
iifwroiimalciintinpversyi 



25 YEARS AGO; June 1963 



Supersonic Bomb 

1 1 l -I i m i.- ItMJtt. PM looked at 

I hi* B-7b. the Mach :t strate- 
gic t>i umber that m-ver came 

I I i he - The Air F o r e i- , 1 J r - 

iVnse Department ami fon- 
gress battled for a decade 
i iver the plane, i lesigned a* a 
Et-52 replacement inanem nf 
ICBBls, The mucome— with 
a till I ion prire tag -wa* a 

Iri" uf weaponless pro to - 
types that pfoviHi little more 
than airworthiness. But the 
B-7n effiirt helpeil pioneer 
s u |>{- rsr^ n i c Le c h ti o l ogi es r 
such as the stainless-steel 
honeycomb airframe de- 
signed in take the punish- 



ment of Ik up temperature. 
The plane's Geek fuse luge 
and dell so wi ng configuration 
wnultl later bo echoed in the 
("onconfc SST, 

Atoms For Apples 

Twenty- five yen™ ago the 
FDA considered bombard- 
ing groc erics with radiation 
tn kill microbes that cause 
spoitugc. An Idea ahead efii* 
lime, food imiduition is st ill a 
licit is* tie. 

Water Bug 

A summertime shop pmjeel. 
this 1 1 -ft. ntotori^ed model 
boat flitted along the surface 



oil 111 tiv flippto -^hjL]ied plan- 
ing feet mounted on long 
st rut s . Y i m ran t he r ratt e r o ff 
aapinuing rqd t watching it 
Hi mb out of the water to wa- 
icr-ski across h pond. PM, 




Skimming the surface PUce a wa- 
(er xin^r on hybrid hydrcyfolls. 
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tells you when 
the power is 
running down. 

So i f you're 
searching for 
l he perfect 
shave, don't give 
up. You're on the 



If you follow the path of a 
More Leo' shave, you’re 
immediately impressed not 
by what you see, but what 
you don't see. 

No stubble. No irritation. 

No nicks. No cuts. 

The path is smooth. Clear. 
Unmarked, A unique path 
created by a unique machine. 

Designed with a single 
purpose: to shave a man's face 
with maximum close tress in 
maximum comfort. 

Norelco is able to accom- 
plish this feat through iLs pat- 
ented "lift and cut” shaving 
system. A dual action system 
which utilizes 45 lifters and 
45 self-sharpening blades to 
make the impossible not only 
possible* but pleasurable. 



l Ivetp S'^rk is L 'Hb¥urnt j i‘ i La-mppm. 

a itifc *■- r \i oh Air.i-i il jr. E , hih|i‘-T i|-.i ii ■ ir 
I f i ^ ; r . ! h ; - i ' i .■ L CT + - y ‘l 



Each hair is lifted a split 
second before a blade cuts it. 
So the shave is skin close 
yet incredibly comfortable. 

And Norelco's floating 
heads hug the contours 
of your face, negotiating the 
toughest curves like a tour- 
ing sedan. 

As if this weren’t enough. 
Norelco shavers come 
with the kind of features 
you'd expect from a revolu- 
tionary shaving system. 
Including adjustable comfort 
setting. Pop-up trimmer. 
Quick-charge 
capability. And 
a low- battery 



ngiiL pain. 



fyNoreico 

WE MADE CLOSE 
COMFORTABLE, 





Chevy beats Ford. 
And USAC tests prove it. 




In official tests by the United States Auto Club, Chevy beat Ford, Standard 
half ton to standard half-ton, both with half-ton payloads, both with the 
best automatic transmissions* available, the full-size Chevy pickup beat Ford. 

In 0 to 60 acceleration. In 40 to 55 MPH passing. In level and uphill 
trailer-towing acceleration. In wet-surface handling through a pylon course. 
The results are as dear as black and white: In performance where you want 
it most Chevy with Vortec V6 beats Ford. And USAC tests prove it. 







0 r .f .!«; ££ 

(JUA^rr fOMWTWVr RAM 

■fr.-Mj Chevy Jedki far t«nm mvA 
l i tmJ ihr.n ls of the- bmltcd wnmwity 



0qsT backed Chevy s ever, fry&af/6G,G00-rmle 
power hain wa r?an1y protection and 6 yeare or 
100.000 miles of body rust-through protect inn. 
Solid proof ol rhe quatiiy built into every new 
fuil-stze Chevy pickup 



Tati randuttnd wrtit Gravy C 1500 equipped w:.lh --yaXSara «ipw int jviifohltf 4-spcffl iJtiimjtv jsnd Md I OOrquupped with -Undard r^imr avaibbfo l* <q*td aulunlltit 







The filter line with the highest 
standards in the world. 




Presenting a li ne of 
replacement filters made 
with ihe same dedication to 
materials and close toler- 
ances as the makers of 
today's — aj id yesterday's — 
highest performance cars. 

Unlike many standard 
filters, Champion oil filters 
contain hardwood fiber cel- 
lulose. as well as polyester 
micro-fibers, to trap even 
the smallest particles. 

And unlike "one-size- 
nts-aU" filters, precise 
tolerances for our patented 
by-puss valve assure oil flow 
at exactly die right moment 
to vital engine parts. 

Champion air filters 
tax' also made with the same 
dedication to precision and 
workmanship. They not 
only equal or surpass lead- 
ing brands for removal of 
airborr ie contaminants, 
they're also engineered for 
the longest life possible. 

In slion. Champion 
oil and air filters are 
engineered for die highest 
standards in the industry. 
As well as some other high 
standards- Yours. 




CHAMPION. TUNE-UP PRODUCTS YOU CAN RELY ON, 

C I ftttK t'l LiimpJnik Hpurfc FUitf Cxi. 












F R I ENDSWO RTH h TX- 
Speed demons may sunn 
have Lo contend with a new 
Li reed i >f high way ch p, T rafli v 
Monitoring Technologies* i* 



offering a Swiss-develnped 
autumn lie traffic monitor 
that detects photograph* 
find ticket =i speed erh from 
the hack of an unmarked car. 



u-'iinn. Through a hand held 
prograniTimg unit, an officer 
plugs in i he trigger speed 
When a passing vehicle ex- 
reuds this speed, Lhe radar 
anleinui setlil* a fl%md In trip 
the camera's shutter and fire 
the flash. Violators traced 
thru ugh the plate number 
gel tickets in the mail 

Photo-radar apparaiuj |tcp] 
generates snapshot of urraB* 
pcct I ng violator (ahovtj, com- 
plete with speed, date aner time. 



£nnoi TitnGalr 

Awisr-intEitrinr O-rH^r. \ l\ip- 
foranbulor Mt+rFr irr 
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Robo-Cop Speed Trap 



CAMERA 



The brain of the system is a 
micro 1 1 ri n i e* *nr t h at tn( »rrii - 
nates ;l camera b strobe rtiwh 
unit and Doppler radar an- 



I nnotenl - looking wagon on median sh-polcf er (f I r«ts Doppler riKisr antenna ^22 angte Into oncoming 
f raffle. The prirapoi k reflector -type antenna can toe «t for range up id 1 fL 



TECH 



UPDATE 
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Astronaut programming ISF idLJlcKTi^ced iysiemi prior IO dei^Chmefrt IfQflfl Shut M e. Fncility will run unm^fiFtKflwtwieen Shuttle launches 
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B-lB’s Bird 
Blockers 

PALMDALE, CA — LasU 
year's t ruining- run crush 
that killer! three crewmen 
highlighted the low-flying 
hi iiri I ir'r'.s h, li S.CV | it i h i I i t y to 
bini strikes, 

ft nek widl E nternat ional 
anti Air Force workers are 
n tw\ ret netting the remain- 
ing 99 EM B p s with deflector* 
Ui shield vulnerable fuel, 
L 1 lect rical ant I hy i I rani ie ti ne i- . 

The jjrniK'liuii vansists of 
Kevlar bknkeU or shrumb 
that fit under Lhe Aircraft k 
skin in vital area*;, The nw- 
terial— best known for bul- 
let proof vest a|>f j 1 i cations 
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Space Goals for 1 990s 



WASHINGTON, DC— A 
newl jf focused and revitalized 
US space policy calls lor 
commercial enterprise to 
handle civilian launch re- 
quirements Tolighienthe 
backlogged Shuttle manifest, 
NASA will use privately oper- 
ated expendable boosters 
whenever possible 
NASA will also perfect (hp 



technology needed lo gei 
manned solar-system explo- 
ration underway in (he 21 st 
century. For the 1 99Gs, priori- 
ties will be the know-how be- 
hind a manned Moan base 
and several unmanned Mars 
missions. Critical research 
areas include closed- 1 nop life 
support, aerobraking, orbilgt 
transfer, maneuvering and 



cry eg erne si or age and han- 
dling. Along wilh these goals, 
announced Iasi February, 



jlobot to tend NASA's micro 
gravity cryai.4 1 growth on ESF. 



Presided Reagan pledged 
Federal support for a private 
space research lab — -the In* 
dustrjal Space Facility 
(iSFj— to tie deployed horn 
the Shuttle in 1992. NASA 
■ plans lo lease space on the 
E 35 ■ 14 V;- ft. canister, in part 
. lo pretest Space Station 
equip men i The facility will 
* give space-based manufac- 
turing a headstart while the 
Space Station is being buill. 



ROCKWELL 
INTERNATIONAL BIB 



*CTU*IO* FACING 



Front view of SI S siiowsar&ro lob* outfitted wifh Kevlar protection 



— ih lightweight Skill iiblo im 
absorb Mju;h 0.9 impatrte. 

Areas sbtert for Kevlar in 
^tnMatmn are the upper 
of the 2-engine nacelle, the 
w i ng - nacel le bourn la ry * X h v 
lend ] n g e d g v o f L h t- w I n g 
around ih t- pivnt section, ami 
a fairing at the tad base that 

h0U*l?S tho horizontal pUbb At Jeff. wing binge pin iald open to dhow fuei lin« and electrical con- 
Sizer.s actuator. duits- At right, Kevlar blanket covering vulnerable tomponenu 



WING HINGE-FIN AREA 
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Wall-Crawling 

Robot 

PAULS, FRANCE— This 
hand-sized robot — called the 
Crab — cEi it climb watts and 
negotiate curves. Its feet are 
pair* nf electromagnets that 
are turned on and off to grip 
mul release metal surfaces. 
Designed by F rench defend 1 
contractor CRAM, the Crab 
can ho fitted wrilh a miniature 
camera or *nidnsthn|w for sur- 
veillance tasks. Alternative- 
ly , it cun go on d election -and- 
retrieval assignments into 
the narrow inner reaches of 
turbine engines or nuclear- 
pbiiw ge ne raters. 




Crab can walk with op to 6-6 Ibi 
In ItsmrChankaJ griper 



Tribute to Fallen Astronauts 
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Future Tanks Are Canned 



WASHINGTON, PC- 

Trim ming the- '88 defense 
budget has affected the Ar- 
mored Gun System {"Tanks 
For Tomorrow,” page BS + 



May Wince the Army 
canceled the program, the 
lightweight tanks must test 
overseas markets. 

Stingray seeking a buyer- 




Brain Surgeon's Robot Helper 




Space Minor memorial at Kennedy Space Center s Spaceport USA. 



GAPE CANAVERAL, FL— Scheduled tar completion in 1 990, 
the memorial will honor Ihe 1 4 American astronauts who have 
died in space dlsasiers Driven by a computerized satellite- 
lacking mechanism, the 40 ■ 50dt. monument will slowly 
revolve as Ihe Sun crosses the sky. Slabs of black granite, pol- 
ished to a mirTOrlike finish and mounted on a steel armature, 
will always reflect amply $ky F without glare. Sunlight will 
bounce off rear-mounted mirrors and shine through the astro- 
nauts' names thai are cut into the granite like stencils. Glass 
inserts will Eill the stencil cuts, diffusing the sunlight. At nighl, 
spotlights will emblazon the names among the stars, 



PITTSBURGH, PA— Re- 
searchers at Carnegie- Mel- 
lon University are looking 
inLo systems that combine 



to pivot the microscope 
around a point of interest, al- 
lowing different perspec- 
tives of t he operating site. 




the convenience of robotic in- 
stmment control with the so- 
phistication of real-time hu- 
man perception. 

One application underin- 



vest igati fjn La a ro 
botie system that 
constantly repositions 
u brain surgeon’* miiTsr 
scope. The key ia a 
low* freq u ency magnetic 
aenMor strapped In the 
surgeon's head. The sen- 
sor transmits tiny changes 
in head position to the robo- 
tic arm holding the micro- 
scope k which duplicates 
those changes. Since a sur- 
geon using a microBCOpe al- 
ways stares straight, ahead, 
he must shift his head in 
change his field of view. 

In addition, through a 
voice-command processor, 
the surgeon can tell the robot 



The combination could 
speed operations by letting 
the surgeon work continu- 
ously without 
reorienting the 
micro*™ pe. 



Magnetic sernor 
and m^ophone 
permit harnb-O-tt 
micrtHcope uw 
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PLAQUE GUJDEWIRE 



DURHAM, NC — New tech- 
nology for rooting out 
clogged arteries corner out of 
Duke University Medical 
Center. Called an atherec- 
tomy catheter „ the device is a 
slender tube that ends at a 
metaf cone notched with tri- 
angular razor-sharp open- 
ings. The cone, powered by a 
handheld gun h spins at 700 to 
8(XI rpm, boring out plaque, 
fatty deposits from choles- 
terol-rich diet.. The plaque Ls 
sucked through the open- 
ings. Duke doctors are cur- 
rently testing the technique 
cm leg arteries,, hoping to 
move up to heart arteries if 
the tests go smoothly. The 
atherectomy catheter can 
clean out long stretches of 



CATHETER 



AmereCE&nty tatheler threads through artery, drifting Out plaque. 



plaque deposits in arteries 
Usually marked for coronary 
bypass surgery. And unlike 
balloon angioplasty, which 
simply enlarges passages 
through clogged blood ves- 
sels, the atherectomy cathe- 
ter's plaque-removing action 
should prevent recurring 

blocks, 



Twin-Wheel 
Mars Rover 

TUCSON, AZ— University 
of Arizona engineers are 
steadily improving perfor- 
mance of a simple, inexpen- 
sive autonomous rover called 
the Mars Ball. The vehicle 
moves by inflating ami tie- 



Ught-Show Technologies Blaze At Disney World 



Rolo-Rooter 
Artery Cleaner 



flating its eight sectors in 
programmed sequences. 
Joining the two huge tires is a 
single 16- ft. axis that could 
carry sampling equipment. 
Thanks to the independently 
inflatable tire sectors, the 
Mars Bali can move over ob- 
stacles l'/jft. high without 
help from Earth. The rover 
can also handle 15° slopes. 
Initial tests indicate that it 
can travel on Mars at 3 ft, per 
minute under solar po we r. 



Man Bafl wheels stand 12 ft. 
high when fully Inflated. 



LAKE BUENA VISTA, FL— 
For sheer special-effects fire- 
power it's hard to beat Epcol 
Center's new nighttime ex- 
travaganza "lllumiNations." 
The spectacle centers 
around Epcot's array of inter- 
national showcase buildings 
and features thousands of 
lights end fireworks. 

The show is coordinated by 



Sorcerer Mickey kicks off the 
magic of IIIgmlNatlore. 

an analog tape recorder that 
sends an identical time code, 
a steady stream of clicks, to a 
hostol dedicated processors 
called remote interface cabi- 
nets (RlCs). The R I Cs trigger 
lights, projections and pyro- 
technics. Before each perfor- 
mance begins, a central 
mainframe computer sends 
each RIC individual instruc- 
tions detailing which time 
click should trigger which el- 



fect. Reloading this cue data 
every night ensures that the 
information won ) deteriorate 
in a RIC’s magnetic memory. 
Perhaps the most striking 
effects are the transforma- 
tions that occur when huge 
projections are cast on the 
showcase buildings them- 
selves. Projectors loaded 
with 2-tt,-sq, transparencies 



throw images whose bril- 
liance is lined by mercury-va- 
por photolamps with power 
ratings in the kilowatt range. 
Such projectors have been 
used for opera backdrops but 
noi for permanent outdoor 
shows like lllumiNations. 

Lasers and searchlights 
cut Ihrough the night sky dur- 
ing the show. Three lasers 



also create color animated 
images as they scan across 
the ends of optical fibers. The 
images appear at the fibers' 
other ends on a huge globe. 
Seeking maximum brilliance, 
Disney picked lasers over 
conventional lights to draw 
the images. The searchlights 
were once used on American 
armored vehicles 



Megaprojections turn the Bavarian castle— Germany's ihowcate — into a giant tcyifrop. 
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Before you buy any radar detector, 
check its references 



Since our begmnlng in 1978, always 

beer committed to nigh-performance radar 
warning. The results of that commitment are at 
the bottom of this page. 

Our *%xm\ogy 

Our engineers never slop working on the 
cti alien, ge of radar warning. When the* invent 
a better way, Even if rfs only a minor detail, 
we rush trial Improvement into production, We 
don't wart for r>exi year's model: We make a 
running change in our own factory «n Cincinnati 
as soon as possible. 

Performance payoff 

this policy of running changes instead of 
model changes allows us to apply our energy 
where it does the most good: maintaining top 
rated performance. We never waste our energy 
on new styling end funny features. 

The payoff for you: when you buy Escort 
or Passport, yo-u know you re getting m l- latest 
science in radar warning, 

Check out reference* 

After ten years in the radar-warning btiai 
ness, we think Our way works best But don't 
fake our word for it 



Listen to the auto magazine experts. Below 
are their lest ratings. And these are overall 
ratings, not just Quotes taken out of coniexL 

We'll tend proof 

Just call us toll-free- ( 1-BOO- 54 3- 1603) 
and we'Fl send you the most recent tests, com- 
plete and un edited . Read for yourself exactly 
whui the experts say. 

From ■!■ to foU 

In addition to continuous improvements, 
we have onotner unique policy. Wa sell direct 
to you. not through stores. Because we can 
serve you better we serve you personally. 

Call us toll-free with any questions. If you 
deetde to buy, orders in by B:00 pm eastern 
time go out the same day. We pay for UPS 
shipping. And overnight delivery tjy Federal Ex- 
press j. s , only $10 extra. 

Guaranteed or *1** 

If you're not completely satisfied within 
30 days, return your purchase. We'll refund all 
your money, including return postage. There 
are no hidden charges. 

For radar warning you can count on. just 

call us toll-free. 



Order Today 

TOLL FREE 1-800-5 4 3-160 8 

! MnT-Rl Btirmljprtl. SfiT-Sun ISt I 

m 



PASSPORT 

PADAfi-EECilVEft 
PASSPORT $298 (On™ its. adii *16.23 In) 

ESCORT 

RADAR HWWiWG RECEIVER 
ESCORT $245 fDhiorra «MUa. 40 i*i.J 

Cincinnati Microwave 
► Department 66868 
One Microwave Pteia 
Cincinnati, Ohio 45249-9502 
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Solar blowtorch carves up CwW of over 6000 pi of spate j Link tufr*m(y In Wbft. 



Space Junk 
Processor 

TUCSON, AZ— Thirty 
years of space travel have 
left dead satellites, rocket 
boosters and other space 
flotsam that threaten high- 
speed spacecraft and oeea- 
sionally tumble back into the 
atmosphere. 

One solution: Kumar Ra- 
mohalli's autonomous space 
junk eater. The University of 
Arizona engineer proposes 
sending into orbit a fleet of 
these craft, which would use 
infrared radar to hunt down 
space junk. Each vehicle 
would brandish a Ifltt-ft-- 
dia, concave mirror marie 
from hexagonal reflectors. 
The mirror would focus sun- 
light into a beam hot enough 
to cut through spacecraft 
skin. Robotic arms would 
add reflective pieces of space 
junk to the periphery of the 

New Approach 
To Solar Fridge 

NANTES, FRANCE— A 
French solar refrigerator 
uses virtually nn moving 
parts. Instead nf driving- u 
condenser, the solar energy 
heats charcoal, which ad- 
sorbs and evaporates metha- 
nol from a reservoir. The 
dulling effect of the evapora- 
tion drives down the refrig- 
erator's temperature, The 
system's simplicity makes it 
ideal for roofing medicine or 
food in remote locations. 




When it's 1 Ov' F outline. solar- 
powered fridge's Inside Is 47’, 



mirror, while components 
worth salvaging wouid be 
tucked into a storage bin. 
Anything left over would be 
melted down and tacked to 



REHOVOT. ISRAEL— This 
arid nation has long been in- 
terested in transferring the 
heat of its southern deserts to 
its industrial centers. Re- 
searchers here at the Weiz- 
mann Institute of Science 
have teamed up with Sandia 
National Laboratory engi- 
neers from the U.S. to devel- 
op a way to transport thermal 
energy without insulation. 

The system under Investi- 
gation uses heat collected by 
a solar furnace to drive a 
chemical reaction Inside an 
insulated box, a curved re- 
ceiver/absorber contains 
seven tubes into which meth- 
ane and carbon dioxide are 
piped. As solar energy heats 
up the box, sodium evapo- 
rates from screen-mesh 
wicks along the receiver's in- 
side face. The sodium con- 
denses on the tubes, heating 
them evenly. The sodium, 
now a liquid, runs through 
guidance channels to the 
base of the receiver, where 
the screen wicks pick it up 
and redistribute it along the 
inside face. 



the rear of the mirror. 

After processing enough 
items, the craft would cither 
await pickup by Shuttle or 
fait toward Earth where it 



Inside the tubes, the gases 
flow through a catalyst bed, 
absorbing the heat of con- 
densation and reacting to 
form carbon monoxide and 
hydrogen. These products 
exit through a second tube 
within the reactor tube, The 
reactor tubes join with exteri- 
or transport tubes through 



would burn up before hitting 
the surface. The idea may be- 
come even more compelling 
as space becomes more 
crowded in the 1990a. 



Grayloc connectors, which 
use the pressure of the gases 
in the tubes to generate a 
weld-quality seal. 

The gases then flow at 
room temperature to their 
destination where they are 
converted back to carbon di- 
oxide and methane, releas- 
ing heat. HU 



Heat Transport Without Insulation 



FNLTT 

TUBE 



OUTLET TUBE 

\ 



GRAYLOC 

CONNECTS* 



TUBE-IIV-rUBE 

REACTOR 



CATALYST 




INSULATION 

BOARD 



SODIUM 

WICK 



SODIUM 

RETUfflSI 

CHAM4EL 



3.8-KW 

PREHEATER 



RBCUVWABSGIWft 



Inside the SarKfia-weumanri soter reactor, jotfwi acts as an Inter- 
medley heat traraftr fluid. Bax will sit under pdrsbolh: solar mirrof. 
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THE BEST FILTER OFFER IN THIS LIFE, OR THE NEXT! 

PUROLATOR $3.00 REFUND 

i usi buy a Purolator Air you buy a Purolaror Oil Filler $3.00 Refunds and Refund 

and Oil Filter Together and Air Filter together Certificates, 

between April 13 and July 1 7, Keep buying Purolator Oil And that’s like get ting 

and Purolaror will send you a Filters and Air Filters together Purolator Oil Filters FREE. . . 
$3.00 Refund that should and well keep sending you FOR LIFE! 





" If it's tough enough 
for the Guinness Book 
of World Records... 



it was a truly incredible journey From Tlerra del Fuegotolhe 
Arctic Circle — from the southern tip of South America to the. 
northern tip of North America. 

Garry Sowerby made this adventurous, record -setting trip in 
just 23 days, 22 hours and AO minutes. And oh. the stones he 
could tell 

Naturally, to set a world record, Garry Sowerby didn't take 
chances — he took a Sierra, GMC Truck's ultimate full-size 
pickup, The comfortable, reliable Sierra Insta-Trac 4 X 4, with 
Standard anti -lock rear brake system (operates only in two-wheel 
drive mode on 4 X 4s), not only survived, it thrived For 1 5,000 
grueling miles — from mud to snow, through jungles and over 
mountains. 

If the Sierra is tough enough to handle a trek like Sowerby's. 
imagine how well it can handle your everyday needs. ^ 



(towfiVi iVtiin'* 





For a catalog and the name of your nearest dealer. 



call: 1 -900-VALUE 88 (1-800-825-8388) 



ITS NOT ILST A TRUCK VNYMt IRE, 



...it's tough enough 
for you.” 



JH — Garry Sowenjy 



"You don't have to go fora world record to appreciate all the 

S jaiStiesthe Sierra has to offer The Sierra is much more 
an a full-size pickup - it's a GMC Truck full-size pickup. 

Its toughness and reliability are evidenced by Gariy Sowerby 5 
record-setting journey Its aerodynamic good looks speak 
for themselves. Its 4' X 8‘ bed and standard GVWR of 5,200 
pounds (including passengers, cargo and vehicle) show its 
capacity to take care of business. 

Its choice of five engines • - from the standard 4. 3- liter 
V-6 to the 454 V-8 (all with electronic throttle body fuel 
injection) to the 6.2-liter diesel - proves its versatility. 

And its roomy, civilited interior will almost make you 
forget you ’re driving a truck. 

If ypii depend on a pickup, buckle up and see your GMC 
Truck dealer. Don't take chances - take a Sierra. 



Now 

More 

Truck e Your 
And 
More 

Affordability. 

Now. More Than Ever. 

See why on next page. 



M 



OUTDOORS 




BY JOE SKORUPA 



ON BAKER, test 
driver for OMC. 
turns tin-* key ami the- 
bured-mit, small-ldnck Vx 
entries tu life. 

"Thin boaL's been clucked 
at HI niph with a 1 -person 
\\wl* Baker say*. sts 1 zip up 
, my heavy -duty flotation vest 
and buckle the seat's built-in 
shoulder hamest*. 

We push away from the 
Mi Jin vi Internal Luna l Boat 
Show display dock and nit 
eyes turn m nur direction. 
Even :d idle speed the sleek 
concept boat, built by OMC 
and Four Winns, makes a 
semvhi ng, high-performance 
ht ate me n L — 1 ush- rei I gel tt <a t 
with boli] black actvnts, low* 
profile at-nnlyiULJnlcs h smoky 
w r a pa roil n d w a n d sc r e e n T 
molded uir intake, racing 
bucket seaLs and fallback t j la- 
j gine cover. 

Wit leave the channel Jind 
ent e r Biscay n r Bay . The 
sunny Miami day is w arm 
and culm* and the protected 
water is nearly flat. 

Baker moves the throttle 
forward and the hull leap* 
out rjf the water. Despite 
t h n i'll g h - 1 ra n s om e x h ji u st 
jin 1 1 1 7S h i u>e s 1 1 J' raw ] k i we r , 
the t-ji^nn.L-V mm' relatively 
quiet, due lu hiph-perfur* 
nianee mufflers and exhaust 
vent* that emeriti 1 beneath 
the swim platform* 

Wc- make a flat-out, top- 
end run straight fur the 
cjiUMewjjy bridge. The over* 
size. Eurostyle instruments 



Uncter functional intake Is 351 ■ 
tu „-m . block bored la 403 cu. in. 

register S3 00 rpm and 7 I 
mph. On the return run, the 
needle hits Tij, 

The reinforced, depp-V 
hull uf the concept bum* 
I m >j y i iei I f rum t hi ► m ■ dd i >f a i 1 1 
Liberator, displays a sure* 
fui it ei 1 1 da n Li sg a ttitud e at lit! t 
throttle, and shines no signs 

nf misbehaving while curving 



high-speed tutrix. 

What* OMC and Four 
Winns doing w ith a wave- 
burner like this? Fd heard ru- 
mor*, but l wanted tu get it 
directly from the main man 
himself. 

“Did you really chip off a 
j here of y i iu r \v ife* Fv. rrari , 

I ask OMC boss Charlie 
Strang, i whose name embla- 
zons tfie beat's brilliant gel 
coat ) |J and turn it over to R & 
it with instruct inns tn match 
color and speed?” 

"Not exactly , M lisiagiis 
OMt ' eh iii rmai l u f i he l .h mnl 
a nr i eh ie f exeeiiLi ve off! uer. iB I 
got the idea hisl summer at 
the Four Win ns dealer meet- 
ing. W i ■ \\ e re t a I k i n g j 1 1 1 d 
snmeone said I should be 
driving the new -1)1 Libera* 
lor. Someone el^ 4 thought it 
would he a gnu id idea if the 
hnaL matched my new uar. 
my wifb*$ rer I Fertpri* 



New HFierrrs 5-CAT Hovercraft funs Easier. tarries heavier loads 



M J raid, 'Okay, Fve got a 
ejui of red paint taken from 
the last spray gun used tu 
paint my car, let's see if you 
can match iL And while 
we're at it, let's make it run 
like a Fern mi, too. 1 " 

Tn mflhti it even mure in* 
tej'vsting. there were sever- 
al other stipulations accord- 
ing to Strang. The boat not 
only had tu lie fast and styl- 
ish, buE practical l on. It hud 
to run mi pumped gas. have 
adequate seating, mu n age- 
able handling stud mi accept- 
able inline level. 

The 20*fL u-iii. Liberator 
hull iscEunpcEcL and light, and 
so. iisa furl hei' rbal lunge. it 
w an decided l Hl- engine hud 
to be li small- block Vs. Al- 
though some high-perfor- 
mance niodiricsitimis could be 
rimdi% li hud tu I le matched to 
a Uear-sLock OMC Cobra 
titerndrive with standard 
power steering, transmis- 
sion. trim system and propel- 
ler, Consequently, the en- 
gine cull Id n't be (no radiiud. 
The objective was to test ba- 
sic OMC equipment with 
hi \r h - perfnrniuiwe output . 

At this point, < »MC usked 
Ford if the rum puny would 
like to get involved in the 
iN:pnci‘pt-b(Hit project jj E id Fo- 
MoCo rescinded by coming 
up w ith w hat is essential ly u 
race engine detuned. The 
stroke of the linl-giL-im 
gine Is I nenrused to IL-STo in. 
and the bore increased to 
I RT in., which brings the to- 
tal 1 1 i s 1 1 1 ucL-iiH-i kt tu 44 s:> vu , in. 

hi ugi r ie we! gh L wjis fu rl ht fc ]' 
reduced by using aluminuni 
for < he head am I intake muni- 
fold. The bored -uul engine is 
light Lind powerful. Photo 
slE'oss analysis. ITtrEtsminfl, 
X - ray inspection -md rum- 
P ut i 4 rs we re iis+'d in the mod- 
ification process to assure 
structural integrity. 

The engineers at Four 
Winns rose to the challenge 
by reducing buli tv eight by 
nearly one-third. They ilisl 
\ his by utilizing tri -axial 
wnven-roving mat ting. 



Speed and Style -converge In OMC i concept Hoar, which looks and rum like a Ferrsii of [he winter 



New Boats Scorch Biscayne Bay 
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whkh tests as strong as conventional 
matting, but is much lighter. 

The final element to make this a true 
luxury sports sedan of the water was 
sty li ng^panache. 

Ferrari red is what Charlie Strang 
wanted and Ferrari red is what he gut. 
A deep, brilliant, acrylic red is used in- 
side and out. Accents of silver and black 
are used to avoid overkill. 

Appointments are impressive and in- 
novative, such as fastbauk engine cover 
with functional air intake, soft- touch 
mk'n>ii]ijces^>r-™it!xi3k?(| switches, iso- 
lated windscreen (mounted with space 
left for air flow-through to diminish 
drag and cockpit buffeting), oversized 
instruments (with red needle ami mark- 
ings) and AM/FM stereo cassette player 
with touch-sensitive controls and dual 
stations (one in cuddy, one near driver). 

Other interesting features include 
four ergonomic racing bucket seats, 
black stainless-steed hardware, plush 
red velour sleeping pad with mirror in 
cuddy p Integrated swim platform ami an 
overall Fit and finish worthy of an im- 
ported luxury 4 -door sporty sedan. 

What's the future of this concept 
boat? Right now it's a one -of- a- kind 
mode] with no plans for production— un- 
less the market demands this kind of 
boat. Don’t be surprised to see some- 
thing like it in I98&, if the response at 
the Miami show was any indication. 

The boat show featured other inter- 
esting wale rscorchers. The new 4:1 -ft. 
Scarab Don Johnson Signature Edition 
was on hand for anyone who considers 
himself "the coolest guy on the block, w 
according to the Miami Vice star. The 
Signature Edition is a sensuous, sleek, 
high-performance machine wiLh twin, 
V 12, 63Q-hp Lamborghini engines and 
MerCrui&er Speed master stem drives. 
It may be cool, but it's also hot. 

Another new scorcher at the show* 
flew over the water rather than through 
it. The SCAT HP is a new hovercraft 
with enough power to run 45mph ur car- 
ry 500 pounds. It's powered by a 3o-hp 
Cuyuna 2-eytfe ^-cylinder engine, A 
larger version, the SCAT HP 12, runs 
about us fast plus it carries up to 750 
pounds, ICs powered by aSW^cc, 2-cyl- 
inder. 45-hp Rotax engine. Both are 
made by SCAT Hovercraft, of Miami. 

Even irmr*- itnpre^ive, was dehut 
nf the Air Rider Hunter, by Buderup 
Aviation, of Jenson Reach, Florida. 
This 3-person hovercraft had an en- 
closed passenger compartment and the 
molded, aerodynamic contours of a 

aue vehicle. Its power is supplied by a 
70- hp, 4-stroke, 2-cylinder, horizontally 
opposed engine capable ofb2 mph. 

There were a number of other inter- 
esting new- boats and personal water- 
craft represented at the show', some of 
which deserve the no-hulds- barred PM 
comparison-test treatment. Several are 



already in the works. Look for these fea- 
ture stories in coming issues. 

True Montere Value 

Fisher Mountain Bikes, of San Rafael, 
California, was thrilled that I got my 
hands on one of their top models, the 
Mon tare XT, and wrote a piece on it In 
my February h b7 "Outdoors” col urn n 
(page 44). I wa=> thrilled p too h because I 
rode it for several munlhs and came to 
feel it was tine of the best mountain 
bikes Eve ever ridden. 

However, the price 1 quoted, which 
had been supplied to me, w as in error. 
This upsetn Fisher and, even more im- 
portantly . it upsets me. 

Readers should know that the bike I 
tested, the Montare XT, actually costs 
Si 175. A similar model, the Mon tare 
SC, which carries Shimano Deore 
equipment as opposed to the Deore XT 
on my test bike, costs $975, Both bikes 
have indexed shifting. Riopace chain- 
rings, Shimano U -brakes Fisher Rhino 
stems and the trademark Fisher frame. 

Mountain bike season Ls in full swing 
now and I'll be reporting on a new model 
in a forthcoming column. 

Computer Casting 

Few-- of u.s thought we'd ever need to 
recharge a battery pack for ou r hai [cast- 
ing reels, but that’s precisely the situa- 
tion with the new Kyobi El bait caster. 
The El requires a rechargeable bat- 
tery, located in the bottom of the reel, as 
a power source to run Its computer. 

That's right, the El also features 
computer circuitry — Ky obi's Computer 
Control Systems (CCS) technology , 
which eliminates backlash without re- 
tarding casting distances. Its automatic 
magnet ic braking is computer activated 
only when the spool is about to overrun. 
The rest of the Lime it revolv es freely for 
maximum -d i.stance cast ing. 

Aside from the computer, other fea- 
tures include shielded stainless-steel 
bail bearings, right/left retrieve con- 
vertibility, a synthetic housing made of 
graphite and potaasium-dtanium-oxide 
(called Ceratec), and curiously, a man- 
ual mode, which must be for those fish- 
ermen who stubbornly insist cm being 
self- re bant . Price is $££5 to $99. 




Today s complete angler make; computer- 

Misled urti wttti f?yobls E I haitcaster. 



Now 

Make Your 
Best Dead 
s 500 
Better. 




$**■» SLf 



Purchase gr>d take retail 
delivery of a new Sierra out 
of dealer stock between 
June 1 and July 31, 1980, 
and GMC Truck will send you 
a check for $500. 

And that 1 * $500 ABOVE 
AND BEYOND any rebates. 
Any other incentives in 
effect at die time you buy. 
And tfie best price your 
GMC Truck dealer has 
to offer 

To make your bes* deal $500 
better on this, tough, good look- 
ing, smooth riding follsiz^ all 
you need is g GMC Truck Cosh 
Back Bam/* Certificate. To get 
yours, write to the address 
below. Or call 




1 . 800 - 672-6673 



GMC Truck 

Special Bonus Division 
RO. Box 5278 
Clifton, NJ 07015-9832 

BMCtruck 

IT’S NOT JUST A TRUCK 
ANYMORE. 



& 
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To design a greatoutboaid,you ha 



No one ever pro 
duett! a great outboard at 
a drafting table. To assess 
a design properly, you 
haw ro spend just as 
much time on the water. 

Wve found, for 



example, ^ that the 
best way to eliminate 
weakness is to simply run 
an outboard to death. 

just stress it until 
components give out, then 
replace them with succes- 



sively stronger ones un- just as' v fanatical about 
til they last as long as the mundane things like idling, 
rest of the outboard. So, after hours of 

Were as fanatical as continuous high-speed 
you about acceleration, operation, we require a 
lugging power and fuel motor to start on the first 
efficiency. But We're try, ant! idle as flawlessly 



O I ^ff,. Out board Marine Cnrpnnliin, All n^bl^ r^nTil 







veto be a little wet behind the ears 

as it did at tbt j outset. 

And once weYe satisfied 
that a design meets our stan- 
dard* it ir ^rfonmnee and 
tlunibilitv. well loan h to law 
enforcement agenda, com- 
mercial fishermen and racers 

:r_ 



to see ifm? missed anything. 

( i ranted* this strictly 
practical approach mu\ seem 
a little primitive. But 
we find the worse we 
treal cmr niJilxmrds.thc 
better they geL 



For more information, 
or the location of a Johnson 
Outboard dealer near you, 
^ call \-m\- 255 - 25 y\l. 

uahnsan 



i m 






ELECTRONICS 



BY STEPHEN A, BOOTH 



Energy To Go 





UMMMER’S almost 
her e. and that's the 
season when moat 
people expend more energy 
outdoors than any other time 
of year. Not rwcesaarily mus- 
cular energy , though. The 
more sedentary athletes 
among us might participate 
vicarious ty H following the 
action by radio or with a 
film camera. This means 
we'll use batteries tn^ 
stead of vitamins to gen* 
erate our energy. 

According to industry esti- 
mates, Americans buy about 
8 billion batteries a year. 
And St. Louis- based Ever- 
eady claims that 40 percent 
of these are used in portable 
audio equipment alone. 

Indeed, the consumer elec- 
tro rsies business has spawned 
a host of products that 
enable.- us to entertain our- 
selves away from an electri- 
cal socket. Tape recorders* 
radios, boomboxes, CD pluy- 
o rs , T V s a n il v i d e u c a m - 
confers have all gone porta- 
ble. Meanwhile, the types of 
batteries available to power 
them have proliferated. Most 
recently, Eve ready intro- 
duced its Conductor line of 
alkaline celts, optimized for 
Lise with portable audio pro- 
ducts — especially those 
equipped for tape recording. 
Other companies surely will 
follow. Perhaps the Lime has 
come to re view the types of 
batteries available, in airier 
to chcx »se t he right cine for the 
job. In the interest of space, 
well stick to the types most 
often used in portable elec- 
tronics and photo gear. 

II at t e ri e s a r e cl a s si fi cd 
two ways, as primary or sec- 
midnry. Secondary biitti'rios 
car be recharged. Primary 
evils Cannot. There are sev- 
eral ty pes of primary butter- 
ies. including carbon-zinc, 
zinc-chloride, alkaline and 
lithium. The most widely 
available iff ( ho rechargeable 
secondary cells is (he NiCd 
£ pronounced ny-cud ). 

Resides c he mi cal type, 



Evcrc^ctyi CuntJortof RJkflllnea Arc optimized for audio um. 



batteries come in a variety of 
sizes. The cylindrical AAA, 
A A, C and I J cel Is di (Tef in ili- 
menriims but all are rated at 
Li volts fifNiCcK they’re 
rated at L 2 volts but labeler) 
"for 1. 5-volt applications 11 ). 
The other cnmmunly used 
battery sizes include the 
boxy, rectangular Si- volt cell 
(7.5 volts if NiCd) and the 
flat, rectangular J cell (fi 
volts] used in remote con- 



trol* and some cameras* 

You don't get much choke 
in choosing battery size, be- 
cause the equipment design- 
er has already chosen for 
you. A hoomhns, for exam- 
ple, might be configured to 
use a certain number of large 
1) cells, whereas the size-can- 
scions designer of a shirt- 
pocket radio might sjjecify u 
single AAA cell. The two 
cell# share a Lfi-vult rating. 



; The difference in size relates 
to capacity. 

Under identical power de- 
mands, the larger D cell will 
supply power longer than 
AAA of the same type be- 
cause it contains more chemi- 
cal materials from which to 
generate power. This makes 
them more convenient for 
power hungry devices such 
as portable TVs, I fyou hud to 
run a 5-in. TV on the same 
number of AAA cells, you'd 
be replacing them pretty fre- 
quently in the course of a day 
at the beach. For this reason, 
an option offered with porta- 
bles that use small cell# is the 
auxiliary power-pack. It 
[dugs into the external power 
jack ami lets you bypass the 
integral cells with larger-ea- 
parity uutboarei batteries. 

Where yuu do get an ele- 
ment of choice is in selecting 
the type of battery for 
powering a product— unless 
the manufacturer specifies or 
prohibit# a specific type 
(sometimes the case with 
cameras j. To pick the right 
battery, it helps to know how 
the hardware works. 

Products that use batter- 
ies continue to function until 
the buttery"# voltage drops 

I rfpwf 1 1 rtnt tu jnujTC r fl ) 



Keep Time To The Beat Of A Different Drummer 



I T ISN'T Dick Trudy'* 2- 
way wrist radio, but you 
might find the headphone- 
portable Radio Watch even 
more useful fnr catching 
news, traffic or late scores 
when you're on the* run. 

Besides keeping you punc- 
tual w ith time and date, this 
L C 1 ) w ri st w at eh fri \ ni M i - 
ehael Frank Imports can 
keep you current with Us 
bul]t4n AM radio. Unlike 
some novelty radio# which 
offer only u single, fixed fre- 
quency. this one pulls in the 
entire AM band from 540 to 
! GUI) KJ-lz. Moreover, you 
won't have to struggle to 
keep an earplug in place as 
you walk. The Radio Watch 
u ses a 2-eha n nel . iighl weight 



headphone to transmit AM 
mono to both ears. The head- 
phone regulates volume in 
place of a control. 

In our ears-on workout, 
we found the fixed level ade- 
quate for listeners with 
normal hearing, and 
st e u dy fi! r L h r e n L i re 
life of the battery (the 
bulton cell expires 
abruptly when its 
power falls below 
the cutoff point of 
the Radio Watch). 

The radio section 
drains power only 
when Lhe headphone is 
attached. A separate bat 
tery power# the watch. 

Radio Watch costs 
$14.85 and can be mail- 



ordered from Michael Frank 
Imports, 47(13 Guadalajara, 
San Antonio, TJi 782211 
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— Chuck Yeager 



Now's the time to gel your car running right without emptying your wallet. 

With money-back offers on AC Spark Plugs, Air and Oil Filters. 

The copper-cored electrodes in AC plugs dissipate heat and resist fouling 
better than conventional electrodes. And between May 15 ond July 16, get back 35a 
on each plug (limit eight). 

During this lime you can oho save Sl.OQ on eoch AC Oil Filler (limit two) and SI. 50 on AC Air Filters 
(limit I wo). AC Oil Filters ore designed So protect gasoline engines for up lo 15,000 miles, and 
AC Air Filters for up lo30 F 000 miles. Check your owner's manual for your 
car's recommended change intervals. 

For a nearby AG Delco retailer wilh rebate details, just give me a call 
at 1 '80G-AC-DELCO. 



tK’lrfl 



GfMEBiL MOT0S5 COHPDRATIPH 



"STOCK UP 
on nc FILTERS 

nno plugs 



muni ns $7.80 



RI-DELCO. THEV POR T JUST FIT THEV R1RTCH. 



■i 






THIS PRODUCT 
MAY CAUSE GUM 
DISEASE AND 

TQOTO LOSS 



'?r*4cro*t m U.5 C*. Hi ■ rti tofctt *n 

< 1<i« 1U5 TohwraCt 






ELECTRONICS 

fCuttli iFU-rrf frr.PiPf png? 

below n certain level, called (he cutoff 
point. Have you ever noticed how a 
battery that is si-eminfly dead in one 
product goes on (o have a tfcconri life in 
another? That's because the first device 
might have a cutoff point of 1.0 volt 
while thf j second will operate until the 
battery V output dips to 0 P h volt, 

Despite identical voltage ratings, 
battery types differ in the degree of 
slope of their voltage-discharge curves 
For some butteries* the discharge slope 
descends mure steeply than for others 
This means they arrive at the hard- 
ware's cutoff point more quickly. 

Carbon -ai itc cells p the so-called gen- 
era! purpose battery and the least es> 
pensive^ has the steepest slope uf all. 
Zinc -chloride batteries, sometimes 
called heavy [July, super- or extra-pow- 
er celts, have a less severe slope and 
therefore take longer tn reach the rutoff 
point. Alkaline batteries coast along u 
very slight downhill grade, which ac- 
counts for their advertised longevity. 
Lithium celts have almost no curve or 
slope Ld their discharge pattern. They 
put out virtually constant voltage 
(whatever their rating! until they ex- 
haust their potential. The same goes for 
NiCd cells, which can he rechsirged. 

There's more lo what determines a 
battery's usefulness besides the volt- 
age-discharge curve of its chemistry. 
Other factors include temperature, the 
current demands of the hardware, and 
whether the product will be used contin- 
uously or intermittently. 

Carbon-zinc cells don't perform well 
at temperature extremes, and have a 
shorter shelf life thiin Either types. Hut 
they're well-suited to devices Lhat ei- 
ther require low current drain, nr that 
are used infrequently. These include 
flashlights, remote controls, toys, radi- 
os and smoke detectors. 

Zinc-chloride cells can operate at low- 
er temperatures than carbon-zinc. 
Their chemical structure gives them 
percent more capacity than cnrbnn-zinc, 
m> they deliver current longer. This rec- 
ommend ^ t hem for duty i n products that 
either require moderate-to-heavy cur- 
rent drain, or lhat get regular use. The 
devices hi this gray area might include 
the ones previously mentioned, as well 
a_s calculator^ tape recorders anti elec- 
tronic games. 

Alkaline batteries have a roughly 2- 
year shelf life aL ruoni temperature, so 
they're a guoci choice for dev ices that re- 
ceive infrequent use but which must be 
ready for instant and reliable operation, 
auch as flashlight a. Alkali nes also oper- 
ate at more extreme temperatures than 
the first two types (from -2D* to +130 b 
F). Their energy capacity — several 
times greater than carbon-line and zinc- 



ehloridv — and their long voltage -dis- 
charge slope make them ideal for 
devices needing high current drain and 
long-term voltage stability. 

A good example of this type of prod- 
uct is the headphone -stereo tape re- 
corder. For hi-fi results, the recorder 
section needs a steady voltage to mag- 
netise thi^ tape and to transport it at the 
proper x peed. Accordingly, the cutoff 
point comes sooner than it would inn 
flashlight. In feet, Eveready touts its 
Conductor alkaline for portable audio 
products because its voltage-discharge 
slope remains flatter fora longer time 
than Everesuly's Energizer td kill ines 
— -thereby evading the cutufT point until 
the Conductor runs out of music. 

Other applications where alk alines 
make sense include cameras with flash 
units l an alkaline will recharge the flash 
quickly 1, portable T Vs, electronic 
games— anything that requires high 
current drain, ora high pulse charge (as 
in photo flashes h or that gets continu- 
ous or regular use.. 

At this writing, NiCd and lithium 
cells usually equal nr exceed all other 
types in the areas of operating- tem- 
perature latitude, shelf life, power ca- 
pacity and ability to handle high currant 
drain anti pulse-charge demand. 

Lithium Is cuiTently cited having a 
ahetf life as long as 10 years, and NiCd 
cells can be recharged hundreds of 



times. Whereas lithiums will operate at 
extremely cold temperatures, NiCd 
cells aren't reliable below *32° F. At 
this writing, though, lithiums are rela- 
tively expensive, and a commercially 
feasible rechargeable lithium remains 
the goal of every battery manufacturer. 

because of its unique chemist ry, the 
NiCd cell may be recharged. The influx 
of electricity reverses the chemical at> 
than that caused electricity to flow' from 
Lbc ballery in the first place. For the re- 
cord , a NiCd plauod in the recharger de- 
signed for it can't be overcharged (ditto 
for products that have a built-in re- 
chargeable cell). A? for undercharg- 
ing — the allegation popularly known as 
NiCd memory — battery manufacturers 
say it's a misnomer. 

NiCd memory is alleged to occur 
when a partially discharged, then par- 
tially recharged, cell refuses to Derate 
any lunger tlmn Lhe depth of the last re- 
charge. Buttery manufacturers say that 
for thia to happen, the battery would 
have to be discharged to exactly the 
Same voltage level then recharged from 
that point at least IDO times. Earring 
such a coincidence, most cases of bat- 
tery failure alt ributed to NiCd memory 
probably arc the result of one internal 
cell going dead. This, manufacturers 
say. would cause a voltage drop steep 
enough to reach the hardware's cutoff 
point sooner t ban normally. VM 




" w«'rt so sure you're gonna 
tike Skoal Long Cut. we lt 
lend you all four flavor! 
free. Taste rm and see 
why Skoal Long Cut Is my 
hind of tobacco." 

—Walt Garrison 



full-bodied 

Classic 



Rich, smooth 

SitalghtI IS ] 



D SKOAL* 

long cut s 

SKOAL*. 



PU4CH 



For free samples of Skoal Long Cut ' 

send to Skoal Long Cut, P.0. Bo* 2900, Greenwich, CT 06836. 

I certify that I am years of age* 

. Name. 



Address 




City 


State. 


zip 


Tele phone! > 



Are you a regular user of arty moist smokeless tobacco? Yes . 
If yes, what brand?.. 



-Offer not aval table in minors. Offer good hr 11,5. A Void where prohibited b> law 
I Allow 4*6 weeks lor delivery. <m,uu 5 $ 
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OLD HOUSE RESTORATION 



BY BOB VILA 



Restoration Bathroom Fixtures 




Antique figures sire tflstlneUwe and often hard Co Find A good alternative fc a new fixture like 
Kohler's Birthday Bat h that Is remtrrlsceni of antique lutn. 



HE GOOD 
old days 
weren't al- 
ways so good — at 
least when it comes 
to bathroom fix- 
tures. No onu, no 
matter how much of 
a purist r would for- 
feit the luxuries nf 
modern plumbing 
in the name of res- 
toration. 

But remodeling a 
bath to something 
close to its original 
stale- — at least as 
far as the main Fix- 
Lures go — may be 
easier than you rc- 
ali ae. Many compa- 
nies specialize in 
supplying repro- 
duct Sort period fix- 
tures that look 
remarkably like the 
real thing. And finding the 
real thing, if that's all you'll 
accept in your period home, 
may be quite a bit more diffi- 
cult, but it is still possible. If 
the original sinks and tubs 
are still in place, but are 
stained and chipped, a new 
coat of porcelain may be alj 
that's needed to rehab your 
bath. 

The bath Is born 

Thv bathroom, as We know it 
today h was born in the late 
1800s. 1 fyoLir house predates 
the existence of indoor 
plumbing, chances are the 
bathroom was probably add- 
ed sometime around the lum- 
□f-the-century. Many time&a 
apare bedroom, end of a room 
nr closet w r as converted to a 
hath, nr a room was added 
specifically for this purpose. 

In most cases, an antique 
bathroom mimics this time in 
history. So returning this 
room to its original look isn't 
Lao complicated. Most of the 
fixtures you’ll choose are pat- 
termed after those that were 



Contributing Editor Bob 
Vila is hast of public televi- 
sion's "Th is Old House, " 



popular then. If you're think- 
ing pedestal sinks ami claw- 
foot tubs, you're light. 

Pedestal sinks were seen 
from the 18Hfls on. Up until 
around the ’20s, these sinks 
had a plain, rounded style. 
True, there were some fan- 
cy, sculptured ornate sinks 
around then. But these 
pieces, for the most part, 
were specially made for the 
very rich. From the late ‘Ste 
and oi] through the ‘JOs, ped- 
estal sinks maintained ll 
squared uff, art deco look. 
They were hexagonal, with 
straight tines and comers. 

Wall -hung sinks with ex- 
posed piping Were generally 
found in smaller bathruoms. 
Drop-in sinks became popu- 
lar in the "bOs, when vanities 
were used Its cover the unat- 
tractive piping and to pro- 
vide badly needed storage- 

Although sinks were made 
from both cast iron and vitre- 
ous china, few of the latter 
survived predemo lit ion re- 
moval. But as far as J know, 
most of today's reproduction 
sinks are made from this ma- 
terial. 

Clawfuot tubs were 
around even earlier than in- 



door plumbing. In the 1850s 
andTiOs. it wasn't uncommon 
to see these tubs made out of 
copper with an oak rim. Tubs 
made nut of tin were consid- 
ered the economy version of 
the cupper fines. The turn-nf- 
the-century saw these styl- 
ish tubs made out of cant iron 
with a porcelain coating. The 
old dawfuol tubs were being 
replaced in the early r 2ds 
with the built-in tubs similar 
1 tj the ones ust^d today. Tins 
signified progress. No longer 
did folks have to worry about 
splashing water anumd the 
tub for cleaning underneath 
it). An enclosed tub was 
much mure practical for 
lowering, too. 

Like everything else, tuL 
lets or commndes also 
changed over the years. The 
high overhead Lanks with 
pull chains, popular at the 
turn -of- the- century, were 
usually made from either vit- 
reous china or the more deco- 
native copper-lined oak. 
There was a practical reason 
for these high tanks: They 
were gravity fed, which aid- 
ed flushi ng in l hi 5 age of 
an pressu rized water. 

Most old fixtures W’ere 



marked w r ith a man- 
ufacture date. So if 
you've still got the 
originals intact 
chock I ho howl and 
tub bottoms for 
those markings. 
They're fun to find! 

Finding 
antique 
fixtures 
today 

Thanks to the fine 
selection of J’epro 
duct ion tubs, toilets 
and sinks that are 
available today, 
you shouldn't have 
a problem finding a 
fixture suitable for 
your old bath mom. 
Many of the suppli- 
ers included in the 
source List at the 
end nf this column 
sell direct from mail-order 
catalogs. Believe it or not, al- 
most everything can bo 
shipped across country — 
even a cast iron tub! Fixture* 
that exceed the popular par- 
cel mail serv ices' weight lim- 
its are simply crated and 
trucked. Depending on fac- 
tors like distance and weight, 
expect to pay about J200 to 
have a tub shipped to yon. If 
you must have the real thing, 
start your Search cl use to 
home aL local salvage compa- 
nies or demolition sites. You 
may find an old fixture rea- 
sonably priced that’s in pret- 
ty good shape. It's best when 
you’re search ing for salvaged 
plumbing goods to bring 
along a Friend who's knowl- 
edgeable when it comes to 
valves and other hardware. 
Make sure the fixture will fit 
properly in the space you've 
got for it , and be sure you can 
replace any missing or dam- 
aged ban I ware. 

Some of the companies 
who sell reprns also flea I in 
salvaged goods. Of course, it 
may get a bit complicated 
conducting business like this 
over a distance. But some of 

(Fiffi.hr hi m hi fHttJr . |'.S I 
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THE HONDA UHMN MOWER. 
PROOF THAT INNOVATION BREEDS 

IMITATION. 




\ Honda was first to introduce tht 

1 1 rglMnudctiily rh '_%■ i.O ntl r ut r rfJ 

handle. 



len years ago, all lawn mo* 
wers were basically the same. 
Then came the Honda Lawn 
Mower. It wasn’t like the others. 
It was innovative. Advanced. 
Reliable. And it set new stand- 
ards for what a lawn mower 
should be. 

Before long other man- 
ufacturers began to follow 
Honda’s lead. To this day 
Honda continues to inno- 
vate. And other man* 



Honda was first to introdua 
the easy tmkasy off grass hag 
attachment. 



ufacturers continue to imitate. 
Honda has learned to live 



Honda ms first to introduce 
a system which allot vs the 
user to stop the mower j blade 
without 
transmission. 



Honda was first to intm* 
duee a dependable Hade 
brake dutch. 



Honda e ms first to introduce 
non-binding sealed aircraft 
cables. 



Honda was first to 
introduce the Qtier- 
he. ad Witf engine and 
shaft drive. 



with imitations. But that 
doesn't mean you have to. For 
the name of the Honda Power 
Equipment dealer nearest 
you, look in the Yellow 
Pages, or call the toll-free 
number listed below. 




TOYOTA QUALITY PARTS AND SERVICE 



Toyota means quality, through and through, A certain 
quality that comes with the Toyota you buy and follows 
through for cs long os you own it, There's only one way to 
maintain that quality— Toyota Quality Parts and Service, 

Nothing else is good enough. 
At Toyota, trained and certified technicians who hove 
on in-depth knowledge of your cor use 



only the finest 
parts and diagnostic equipment. The parts fit perfectly, 
they work right, and they last. Toyota Quality Parts 
and Service keep Toyota Quality going strong. 

THERE'S NOTHING LIKE THE REAL THING. 



OLD H OUSE RESTORATION 

fCattft um'ft fn/m jMflrf 1 

these folks would be happy to dlecu&a 
what type of fixture you're looking for 
over the phone, then send photon nr 
copies of old plumbing catalog png?.* to 
help you choose what's right for your 
home, 

Rehabbing what you Ve got 

If your hath has Its* original old fixtures, 
but they're discolored, chipped and 
scratched, it H s probably cheaper to have 
them resurfaced than to replace them. 
Some companies offer resurfacing kits 
for the do-it-yourselfer , but as far as I'm 
concerned, it's a job best left to the pros. 
And even then, you've got to take care 
choosing a company to do this work. 

In most cases, this process involves 
repainting the surface with cither a liq- 
uid synthetic porcelain, acrylic, epoxy 
or urethane. But like any paint job, re- 
surfacing is only as good as its prepara- 
tion. The surface should be cleaned 
thoroughly, then etuhed to create mi- 
croscopic pores. All faults, chips and 
fractures are usually filled and a primer 
or an adhesion coat applied. This as gen- 
erally followed by several applications 
of the final coat. 

The best t hing to do when you're 
shopping for someone to do this work b 
to go with a company that offers a 5-year 
guarantee. A ballpark figure for having 
a bathtub resurfaced is about $250 to 
$30(5 n>f course, this may van- depend- 
ing uti geographic location and other fac- 
tors). Once a fi store is resurfaced, only 
uxe nonahraxive, foam cleaners to pre- 
vent cracking and peeling. 

There's another important part of 
bathroom fixture rehab I’ve barely 
mentioned: fittings, which ia a topic I'll 
tackle next month. Until then, if you've 
been thinking of rehabbing a bath or 
two, take a walk through your local naf- 




r“ 

A wit le variety pf antique and reproduction 
pedestal sinks art Available these days. 



vage yard. Browse through a few sup- 
plier catalogs. Then Him to these pages 
next month to learn ho w to put your pe- 
riod hath together, m 




Some antique fixture* combine maten-ah li ke 
the china toilet with wood seat and tank. 
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At Armstrong, we ve been 
building toughness into our 
tires for over 75 years. 

Like our Norseman All 
Season, With a road gripping 
tread, a woven aramid 
Tredloc' belling system and 
our best 40.000 mile tight truck 
limited warranty.' 

See your local Armstrong 
dealer today for the tires built 
tough as a rhino. 

■For complete details contact your 
Armstrong dealer 
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HOME VIDEO 



BY FRANK VIZARD 



3-D — Ready For Primetime 




See Cyt > 1 1 1 i curves and Bruce ' j whirls In 3-D on MoonJighi Ing, 



□ LFRED HITCH- 
COCO L, Dud M For 
Murder" and Andy 
Warhol's h, F rankenstein 1 ' are 
just two nf the many film* 
that have been shot in 3-D 
over the past three decades. 
The idea^ of course, is l u acid 
a perception of depth to mov- 
ies in order to increase their 
sense of realism. But even if 
you've never seen a 3-D film, 
you're probably familiar with 
the technique's popular im- 
age — a theater full of people 
wearing cardboard glasses. 

Soon, youll be seeing a 
home full uf people wearing 
cardboard glasses. Yes, 3-D 
is coming to television. Spe- 
cifically , it will be used in the 
season finale of ABC's popu- 
lar “Moonlighting 11 aeriesr. 
Coca-Cola is sponsoring the 
effort and plans to distribute 
4fi million glasses to viewers 
nationwide. 

While the effect remains 
the same, the 3-D technology 
that will he u&ed for "Moon- 
lighting” is new- The prob- 
lem with 3-D in the past, al 
least as far as broadcasters 
are concerned, has been that 
if you dad not wear your spe- 
cial glasses, what you'd see Is 
an unfocused double image 
more annoying than typical 
ghosts. The new technique 
solves this problem: You can 
watch the 3-D sequence 
without glasses and experi- 
ence no disruption in your 
viewing. In fact, the picture 
might look sharper. Of 
course, you will not experi- 
ence the 3-D effect without 
wearing the glasses 
Older 3-D technology re- 
lies on presenting tw p o differ- 
ent. images on the screen al 
the same time. Red and blue 
filters built into the card- 
board glasses allow each eye 
to see only one or the other of 
the two images on the 
screen. The data seen by 
each eye is combined and 
processed in the brain as a 
3-dimensional image, A vari- 
ant, used in videogames, re- 
lies on Liquid-crystal filters in 



the glasses Lo present the 
left-eye and the right -eye im- 
age as each is flashed in se- 
quence on the screen. Each 
eye is actually looking at the 
same scene filmed from a 
slightly different perspec- 
tive, and the brain translates 
this information into a Ster- 
eoscopic image. 

Like alder methods, the 3- 
D technique employed for 
"Moonlighting' 1 uses filters 
to fool the brain into seeing 
something that isn't there. 
But the new technique* de- 
veloped by NiiOptics Asso- 
ciates of West Lake Village, 
California,, does not put two 
images on the screen. In- 
stead, this 3-D effect is creat- 
ed by complex choreography 
between the actors and the 
camera, as well as the use of a 
proprietary film-to- video 
transfer process. One imme- 
diate benefit is the lack n f eye 1 
strain often associated with 
viewing 3-D images. This eye 
strain is caused by informa- 
tion spilling over from one 
Image and affecting your per- 
ception tif the second image. 

The Nuoptics approach 
builds upon what is called the 
Pulfrich effect. When a pen- 
dulum swinging back and 
forth in a straight line per- 
pendicular to the viewer Is 
viewed with a filter over one 
eye, the pendulum appears 



to trace out an oval. The ef- 
fect is subtle, but it demon- 
strates a linkage between 
our perception of motion and 
depth that Nuoptics, under 
the direction of president and 
founder Terry Beard B ex- 
pto its am 1 e \ pan ds upon. 

What happens is that the 
filter effectively delays the 
processing of the visual im- 
age by one eye, In this in- 
stance, the delaying filter is 
the violet filter over the right 
eye r The filter over the left 
eye js light green, and its 
task is to maximize the Lime 
delay effect of the violet fi tter 
white Blau minimizing the 
brightness difference be- 
tween the right and left eye. 
When you look through the 
glasses you don't notice the 
coloration of the lenses— 
things appear perfectly 
clear. 

The filters are only part of 
the story. During the shoot- 
ing of the TV episode, the ac- 
tors musL choreograph their 
movements in relation to the 
camera, which is moving 
slowly but continuously. This 
complex choreography be- 
tween actors arid camera en- 
hances the time delay effect 
caused by the filters in the 
glasses. The action is also 
filmed at high speed, up to 
120 frames per second . Film- 
ing is routinely done al a 



speed of 24 Fps, 
Beard Won't di- 
vulge the exact 
techniques used 
by NuoptEcs but 
he does reveal that the 
fi 1 in -to- v i tl e o t r ansfer 
process is critical Most TV 
shows are shot on film and 
then transferred tn video- 
tape for broadcasting, Nuop- 
tics dues the same but uses a 
nonstandard, proprietary 
pmeesH. The portion of the 
“Moonlighting” episode af- 
fected by Lhe Nuoptics pro- 
cessing should appear sharp- 
er than the normal TV 
Image, 

Only selected portions of 
the 11 Moon lighting” season fi- 
nale w ill be shot in 3™0, not 
the enlire episode. The stars 
of the show, Cybill Shepherd 
and Bruce WUUs fak ft, Mari- 
die Hayes and David Addi- 
son), will likely break down 
the fourth wall by telling you 
directly when to put on your 
3-D glasses. The Nuoptics iL 
D process will also be used 
during a bO-second Coke 
cummercial to hr aired dur- 
ing the show. 

Chances are this won't be 
the Ids Lyon ’ll see of 3-D on 
TV, Beard bints that Coke 
has additional plans to use 
the Nuoptics process. He 
says he is pursui ng other prn- 
jects as well, and that be 
hopes Nuoptics wLU be in- 
volved in the upcoming Sum- 
mer Olympics, 

So save those special glass- 
es for future events. Keep in 
mind too that you can lape 
the “Moonlighting" episode 
for repeated viewings of the 
3-D effect 

If You Can't 
Beat 'Em 

The big video format war is 
finally drawing to a close. 
Sony, the only remaining 
proponent of the Beta video 
format, intends to begin sell- 
ing machines of the rival 
VHS format as well, 

Sony insists that it will not 
abandon Beta users but the 
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company f & announcement concedes 
dominant of the VCR market in the 
U-S- to VHS, Sony'* announcement is 
also likely to make video moviemaker* 
even more unwilling to release titles in 
the Beta format. 

Sony says it will introduce VHS ma- 
chines in Europe first. U.S. sales should 
follow later this year, 

The BetaVHS formal battle had 
been shaping up to look 1 i ke one of those 
medieval wars that lasted half a century 
or more. 

Sony introduced the Beta VCR m 
1975 but its technological banner 
wavered when Mausushita bowed its in- 
compatible, but le^s expensive VMS 
format a year later. For the nest 13 
years, Sony manned the battlements in 
defiance nfVHS, but allied manufactur- 
ers deserted the cause. 

Of the 170-million VCRs sold world- 
wide, only about 12 percent, or 20 mil- 
liun h use the Bela format. Sony's 
announcement will likely precipitate an 
even greater decline in Beta sales in the 
United States. Beta, however, is a 
strung format in countries such as Mexi- 
co and Indonesia so it's probable that 
Sony will still produce new. Beta equip- 
ment for those markets. 

Exactly how Sony's announcement 
will influence its plans for future video 
products remains to be seen. Sony's Ex- 
tended Definition Beta ta.k.a. ED- 
Belaj, meant to rival Super- VHS, 
might see its introduction suspended, or 
repositioned solely as a format for pro- 
sumers — either well-heeled video 
fanatics or video professionals. Or per- 
haps Sony will be content to address 
those cust amors with KVHS machines 
of its own. 

Certainly, Sony’s decision will allow 
the company to devote mnre resources 
to the development of the diminutive 
8mm format, a product that has a small 
market share so far. 

Roll Your Own 

Although more camcorders are coming 
equipped with many features that will 
improve the quality of your final produc- 
tion, relatively inexpensive accessories 
ean also be used toward the same end. 

Minolta, for example, is marketing 
Cokin Filter Video Kits developed by 
French photographer Jean Coquin- 
Two versions of the kit are available. 

The |f>5 kit includes an A- type filter 
holder, a Star-fi filter, a graduated To- 
bacco TZ filter, a graduated fluorescent 
blue B2 filter and a linear polarizing fil- 
ter, as well as lens adapter rings of ei- 
ther 4fnmm, 49min or 52mm diameter to 
fit all models. 

The £55 kit includes the A -filter hold- 
er, a screw-in sky light. T A filter, a linear 
polarizing filter, a gray neutral density 
4X filter as well as the vei*atile adapter 
rings. 



Making Movies 

There’s more to recording good videos 
than just having the right hardware. 
Some tips on home moviemaking come 
by way of the Electronics Industries 
Assn., and the advice can be boiled 
down lo a handy lb-puin L checklist. 

■ Know your camcorder. Read Lhv 
manual i h o r o u gh ly and shoot a f e w 
practice tapes before starting. 

■ Ltoa preshoot test. Check that every- 
thing works. 

■ Plan your shots. Like Hitchcock, 
map the scene before you record. Ad- 
vanced students can use a story board . 

■ Check the lighting. Remember that 
backlighting might cau^e unwanted sil- 
hyuottes. Directly recording a light 
source mighT leave a white spot or 
streak on the tape. Von might have to 
rethink your shooting angles, 

fl Keep it steady. Don’t move while ev- 
eryone else is. Pan slowly, and use the 
zoom to get close to the action. 

■ Label and date your tapes. Other- 
wise, you'll never find Einy thing again. 

■ Take care nf your investment. Put 
the lens cover on as soon as you wrap 
your last shot. Don't leave a tape in the 
camcorder any longer than you have to. 

■ Service equipment regularly. An in- 
spection once a year is sufficient. 

■ Plan for extended trips. Bring extra 
batteries, extra tape and a battery 
charger. L>o not let your camcorder pass 
through an airport X-ray machine. Un- 
like photo film, the X-rays themselves 
are not so much the problem as is the 
magnetic field generated by the X-ray 
machine. Delicate electronic chips and 
recording heads might be damaged. 

■ Always use top- quality tape. Inferi- 
or, Brand X videotape cat] shorten the 
lifr of your camcorder by leaving a me- 
tallic residue on tht- recording heads, 
EIA's pamphlet car he obtained by 
sending e 37-cent, stamped, self- ad- 
dressed envelope to the Electronic In- 
dustrie Assn., Camcorders, P.O. Box 
1 SiOO , Wash i n gton , DC 2tXH P6 . 

Talent Hunt 

I f you're a home videomaker looking for 
a larger audience than yulir immediate 
family, send copies of your best- video 
productions to Video Alternatives, 
Suite 405, 16211 Country' Club Plaza Dr, , 
St. Charles, MO nr call (H4SJ) U2t5- 

2721 for more information. 

H We’re looking for all types of videos 
—cute |K j t t licks , how-to's, just about 
anything," says company president 
Tom WahL Li ust sond good high-quality 
shots and we’ll take it from there. 11 

Wahl say st hat a variety of video foot- 
age on the same theme— stupid pet 
tricks, for instance— might be compiled 
into a single production. Contributors 
are paid royalties based on the lengt h of 
the material used and sales of the fin- 
ished product. nw 




At Armstrong, we've been 
building toughness into our 
tires for over 75 years. 

Like our Five Star premium 
radial. With a road gripping all- 
season tread, an aramid-over- 
steel Durafold 11 ' belling system 
and our best 50,000 mile 
limited warranty." 

See your local Armstrong 
dealer today for the tires built 
tough as a rhino. 

■For complete delate contact your 
Armstrong dealer 
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CAR CLINIC 



BY MORT SCHULTZ 



GM Camshafts 



OWN A 1981 Chev- 
rolet Malibu classic 
Lhal has a229-cu.-im 
V0 engine. Two years ago, 
at 38.000 miles, the cam- 
shaft hail to be replaced. 
GM paid half the cost A few 
months ago I began bearing 
clacking sounds and decid- 
ed to do an overhaul since 
the engine had gone 98,000 
miles. I found two lobes of 
the camshaft rounded off 
and two worn lifters, J 
would like to know why this 
condition occurs. I've heard 
that GM engines are notori- 
ous for bad camshafts, 

FRED KAGAN 
SPRING VALLEY, NY 

There are two main rea- 
sons for premature cam- 



shaft failure: misaligned 
lifter ho res and improper 
hardening of the camshaft 
during production. 

From what you say in the 
part of your letter we've 
omitted here, it's apparent 
that your worn camshaft 
falls into the misaligned 
category. Lei's hold our 
discussion of that for a mo- 
ment and talk about inade- 
quate hardening, which is 
what you're talking about 
relating to GM's supposed 
reputation for had cam- 
shafts . 

That reputation came 
about because of the soft 
cam issue, as it was called, 
which affected 1 975-82 
305-cu,-in. V8 engines 
—not your V6. It resulted 



in an agreement between 
GM and the Federal Trade 
Commission. In that 
agreement , GM extended 
the warranty on 305-cu.- 
in. engine camshafts to five 
years or 50 ,000 miles, 
whichever occurred first. 
Depending upon how a 
camshaft failed, and at 
what mileage , GM offered 
the customer a certain 
amount of compensation. 

If the customer wasn't 
satisfied with the offer, he 
or she had the option of 
asking for arbitration. Bui 
even if the customer failed 
io win the case, he could 
still collect on GM's origi- 
nal offer. 

As I said, / doubt if your 
situation falls into the "soft 
cam" category. A lthough 
improperly hardened cam- 
shafts aren't confined to 
1975-82 305-cu.-in. en- 
gines, they haven't shown 
up i n great numbers on 
other model engines. Be- 
sides r you mention two 
worn lifters. This is the 
hey, If the cam lobes don't 
tine up perfectly with the 
lifter bores, the lobes and 
lifters will wear. It's un- 
likely that two camshafts , 
the original and the re- 
placement, would have the 
same two lifter lobes fail. 
This leads me to suspect 
the lifter bares in the Mock. 

Camshafts also must be 
indexed correctly fore- 
and-aft in the block anoth- 
er potential problem area 
that can lead to premature 
cam failure. This can be 
fixed by machining or 
shimming the tuning gear 
thrust face on the cam r No 
modification of the block 
should be necessary. 

Other readers who find 
sim ilar prub lems, wheth er 
from a soft cam , or mcor ■ 
redly placed or misaligned 
bores, should not simply 
replace the cam and lifters. 
A tl the filings from the 
u*orncam lobes are lurking 
inside your engine , have 



proba bly a l ready da maged 
your oil pump and will re- 
turn to haunt you again. 

D isassembly ofth e ent ire 
engine is the only way of 
ensuring a proper repair. 
While the block is at the 
machine shop, the offeiid- 
ing lifter bores can be 
bored out, sleeved and 
rebored correctly, elimi- 
nating the problem perma- 
nently. 

The number one cause of 
camshaft failure is poor lu- 
brication, so be sure to 
change oil frequent- 
ly— 3000 miles or 90 days 
isn 'f u n reasons ble.Bes ure 
to follow the manufactur- 
er's recommendations for 
this vehicle: SF- rated SAE 
No. 30 or I0W30 oil, de- 
pending on the ambient 
temperature. 

GM's Power 
Steering Offer 

J own two 19&1 Buick Cen- 
tury s, and both have the 
same problem of unrespon- 
sive power steering for 
about half a minute after [ 
start the engines in the 
morning. After this, the 
power steering in both cars 
takes hold, and they act like 
they should. Do you have 
any ideas what should be 
done? 

JOSEPH ?. HENRY 

SAN LEANDRO, CA 

No ideas— just a solution , 
Marty owners of the 4.6 
million 1982-85 GM front- 
wheel-drive cars on the 
road today (see the list be- 
low ) are in the same boat. 
As you describe it, the 
symptoms displayed by 
faulty units are no power 
assist for periods ranging 
from several seconds to as 
long as 2 minutes upon 
starting a cold engine. The 
failure is more likely to oc- 
cur when the ambient tem- 
perature is low. 

GM has offered to make 
a repair free of charge. The 

tPhmte turn ta pafyti $0/ 



Hammering The 
Point Home 

You've got a rattle coming from 
somewhere. But just where is i\ 
originating? Could be trom in- 
side one of the doors, from a 
loose fender liner, from inside the roof or from a loose bump- 
er. AH m all. one of The most difficult things for any mechanic, 
amateur or professional, is to pinpoint the source ol a body 
noise. This tip can help. 

Bounce a rubber mallei — gentfy — over every inch of the 
body where you suspect the rattle t$ original ing M you hear 
the rattle. youVe pinpointed something thai s loose inside of 
the panel. 

Open it up, fix il and Ebe annoying noise should be a thing of 
the past. 
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miles... 




and still working. 







MADE IN THE ILIA 

20 MILE-A-mY COMFORT 



Of course they are. They’re Red Wings. And here's the 
proof that 20 mile-a-day comfort doesn't come wilh 
a limit These Red Wings have actually walked over 
7,000 measured miles.* They've been doing exactly 
whal we made 'em for., .working Red Wings are 
America's finest shoes for work. When we promise 
quality, fit and comfort, you get our best 
For more information and 
your nearest dealer, call toll free 
i -800-255-2550. 

Cr^tiromnUJ Irotn Yfiswjr ftV^rrd, Rwk IA 
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tCimtin iffd f rom fttigt M) 

repair involves installing new seals 
to prevent loss of pressure when l he 
steering gear is cold. If that repair 
doesn't work , □ new gear assembly 
will be installed. 

GM states that the offer to make the 
repair gratis applies to cars that are 



no more than five years old or have 
been driven less than 50,000 miles. 

The cars involved ore 1982 84 
B u ick S kyha wk - Sky l a rk -Century, 
Cadillac Cimarron. Chevrolet Cava- 
l ler-C ita tio n -Celebrity, Olds mo bite 
Firenza -Omega -Cutlass Ciera and 
Pontiac Sunbird 'Phoenix ^6000. 
Also 1985 B siick Electra , Cadillac 
DeVille and Oldsmobile 98. 






By The Numbers 

As always, sparkplugs are an excellent tool for di- 
agnosing the innermost secrets of your engine. Af- 
ter even a few miles, each has a story to tell. A plug 
may be leiling you that ris cylinder is overheating, Of 
is burning oil, or is running too lean. 

However, if you fail lo keep [he 
plugs malched Lo [heir cylinders, 
you won't know which 
lates lo which cyhndE 
eep the record straight, 
jy or make a spark- 
plug rack 

labeled with a numoer. 

you'll probably find il 
much simpler to arrange 
the plugs m I he same physi- 
cal relationship ihey had in 
the engine 
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Manual Mania 

In your January r 88 “Car Clinic" you 
gave information about where read- 
ers can get shop manuals for older 
Old * mobiles The m:m who asked the 
question had a I960 model. 1 wonder if 
you can help those of us who are re- 
storing older Fords. In my case, the 
car is' a 1967 LTD Sport Coupe 
equipped with a 390-cu.dm engine. 

TOM STFFORD 
iiims-mtt.yx 

The company that handles pro 
ductiun and distribution of shop 
manuals for Fan!, I 'fiery and Pon- 
tiac— Helm , lav — has decided 
there's enough demand to print mure. 
The company is proceeding to do f ast 
that by reproducing the complete 
shop man unis in loose -leaf (3 -hole 
punch i format from stared originals 
which are on microfilm. Reproduc- 
tions of F oMpCa, Cods If tie. Chevy 
and Pontiac shop man uals are nan 
m 'fi ihi hi e for rn mb ■ Is m a n is fa 1 7 u n *d 
from I960 on ward. Mail your re- 
quests rn f-f rlm.lnc.' 1 43 10 Hamilton 

Aiv., Highland Park, Ml 48203, or 
cutis 31 3 1885 - 5000 , 

Pure Logic 

[ have a 1987 Plymouth. Caravelle 
wkh a 2.5-liter engine and KFI. My 




VOYAGER, NO. 1 IN OWNER SATISFACTION,* NOW OFFERS 
A NEW SPECIAL VALUE PACKAGE. FREE AUTOMATIC TRANSMISSION 
WITH A 2.5 ENGINE. A SAVINGS OF *549. 



The Pride's Inside Plymouth Voyager 
Plymouth designed it in with a special value 
package that includes automatic trans- 
mission ■ air conditioning * AM/FM stereo 
* rear window defroster* deluxe sound 
insulation and more. 

You save 5 549" on Voyager with front- 
wheel drive, cor-like handling and a 



powerful fuel-injected 2.5 engine. 

The Pride’s Inside its solid quality. Voyager 
has the highest customer satisfaction of any 
minivan, domestic or import. 

And Plymouth Voyager is the only minivan 
with a 7-year or 70,000-mile Protection Plan! 

Plymouth Voyager. The Pride's Inside. 
Before You're Inside. 



M 0 -iml Ah-.im , mr Cwitfkicl Inn h CSIttUMltirriei ...I|KI,LI litJM -AtlM product ULhilily -nh-r wrrviOL- an mcritf-i 1 Oil iMihliOnOfl -Ju.kyr 

S?nc:fe* 1.4 I ipfeAVIB il pUIttEnhOl M-'fMi.irHy rmr^i.l-; t-tKJt!l& am pt^irtrtlin \m 1 nl TfrfJtKJ rMfr'li ..Uni twltti bfJi|y linslintOlJi^ri liji 7 flTdt’h Ul itXJiXH) 

Sntt lirrm*Ml WHH,|IIIV .11 PlNUt* fteflrif.llttf ^ , ijYftly ■ Slicker |ltiCf« »-efdudtf^ r|llf‘ L.m-s. ■: li“V|m. Itirrti r.F- in j,r*| l||^i|vM|.-ri!r^. BUCKLE UH fON WE.1V 



brother has a 1987 Dodge 600 with 
2.2-liter engine and EM, Although 
we have different models, we have 
the same problem* The owner’s man- 
uals for both vehicles recommend 
shifting i nto Neutral when the air con- 
ditioner is operat ing in hot weather in 
stoji-and-go traffic. When we do this, 
the idle is rough, more so in my broth- 
er's 600 than in my CaraveUe, His en- 
gine almost stalls. Is there help? 

JOSEPH SWANSEV 
PITTSBURGH, PA 

Your brother might be in luck , but 
you may have to waft awhile for a so- 
lution There is a new electronic 
module that resolves this problem of 
fluctuating idle speed m the22diter 
engi ne when th e a i r cand it toner is on , 

This is not the case for your 2 5 - 
titer engine — not yet r a nyway. Chrys- 
ler js working on a redesigned mm /■ 
ule for your car. The module Tm 
referring to is the logic module— the 
on e that does all the brain work . Both 
your vehicle and you r brother s have 
another module called a power mod- 
ule, which carries out the commands 
of the logic modules and controls the 
vehicles 1 f uel -i n ; jectiun systems. 

Any way t to find out if o new logic 
module will be any good to your 
brother, you should: 



■ Warm up the engine, turn on the 
air conditioner , switch on the head- 
lights, and shift into Drive. 

■ Switch headlights between high 
and Low bea ms and check idle. 

■ If the idle is unstable when (1 1 you 
turn an the air conditioner or (21 
when headlights are flipped between 
high and Low beams, put mare load 
on the alternator. 

This is done by turning the blower 
motor on high , turning on the rear 
window defroster, and switching on 
the sound system. 

If doing this causes the idle to sta- 
bilize . install the new logic module 
f part No. 5227880 L Ignition timing 
also has to he retarded from what 7 a 
specked ( I2*BTDC) tafBTDC 

If your brother doesn't get the re- 
sponse that indicates a need for the 
new logic module, he should ask his 
dealer to test the EFI system accord- 
ing to Chry sler's driveability test pro- 
cedure. The part l hat’s failing wilt 
probably he uncovered. Til he l U'$ the 
throttle-position sensor or automat- 
ic-idle speed-control motor, EM 



1M> YOU HAVE A CAR PROBLEM? 

J It fit Util Jf-otr Tlfaitf? it. Sffitf tv thr 

f'urC/imr, fVyiwfttr .ffn butt/fn, -■j’j tPe.it SttA &~f. r 
AWj r Vnrt. AT /w. H’Ai/t Mftrs nrxNfit ttf 
rtrtmr/Trf wdirtefutteh, t&af rung ptwvi 

intern* trite tw ^ 



SERVICE TBPS 

H Before you replace brake pads or 
wheel bearings as a cure for low-speed 
grinding noises during braking m your ‘86 
87 Ford Ranger or Branco |l» have a deal- 
er check techntoe) service buiteiLn (TSB ) 
87-23-1 1 . Some brake campaoBnis — n> 
lore and calipers among Ihem— may have 

10 be replaced. 

M A rappel (licking) noise from one or 
both cy Finder heads of an '80 Chrysler Mo- 
tors vehicle equipped wllb 3.9- or 5,2-liter 
engine may not go away unless you have 
new push rods (part No. 4483731) in- 
stalled. That’s whal Chrysler advises in 
TS0O9-OM7. 

■ Chevy Eells '’Car Clinic" thal II, too, has 
a valve train noise situation with some of 
the 4 -cylinder engines in '88 Cavaliers. 
Corsica? and Serettas. because two va Ne 
spring seals may have been inadvertency 
installed during production. They state in 
TSB &B-134-6E that where two seats are 
found, the rocker atm for Lhai valve should 
be replaced and one seat installed. 

■ For abnormal rear tiro wear on 'B4-'8G 
Nissan Sentras and 83-86 Pulsars, have 
a dealer cheek TSB 1 9 WTBS-D06 and 
WT07-OO1 

You may have to replace the rear con- 
trol arms, FI so, procedures outlined in 
TSB TS8B-01 8 regarding installation of 
control arm bushing* should be followed. 

11 the shop manual Informaiion about ihe 
bushi ngs is followed, the new control arms 
could be damaged 








Filth awk driver Linda ftshst will tell you 
endurance racing isa real equal opportunity' 
sport. Because when everyone's pushing to 
win, manor woman, you don't backoff mm 
any one. Or ask anyone to back off from you. 

That's Firestone Firehawk Endurance 
Championship racing . AM it on perform- 
ance tires we build for the street like our 
V-speed rated firehawk SV “and H-speed 
rated Firehawk Cr. "'* 

Over one million high speed miles incur 
first three years of firehawk racing. Close to 
2,000 cars. At America's toughest tracks from 
Sebring to Sears Point, Road Atlanta to 
Watkins Glen, 

So if you're looking for performance tires, 
look to the ones proven in endurance racing 
like no cithers. Fttehawks from firestone, 

Where we're driving harder to win you over. 

firestone 

FlREHAlVK PERFORMANCE ft/1 DM LS 
Driven to Win. 
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INSIDE DETROIT 



BY JIM DUNNE 



Now This Is A Car 



Tne 1991 Caprice; Fuil-stee 
can are back. 







ITU apologies to oth- 
er claimants, I refer 
to the IBtil Che v role t 
Caprice as a car in the truest 
sense of the word. No small 
econobox., this full-size 
Chevy will hi- even larger an 
the outside Lhan today’s (."a- 
price. The shape of the out- 
side mirrors even had to be 
changed in order to comply 
with highway width restric- 
tiniuH far motorcars 

Look for all t hc j goad old 
features t h at ms d c- A merican 
cars Lhe kings nf Lhe road, 
things like a Vfl engine, rear- 
wheel drive, frame and body 
construction. 

In addition, the future Ca- 
price will have a sleek aero- 
dynamic shape, furl- injected 
engine, anti] nek brakes and 
hti adjustable suspension* 

Despite the change in buy- 
ing habits that favors small- 
er, front- wheel-drive ears. 
Caprice remains a strong 
seller in Chevy's lineup. The 
car shown above, an early 
prototype, was taped to keep 
the glued-on trim in place 
while il was being shipped to 
a consumer styling dime. 

Plastic Engine 

Thu material actually is a 
phenolic composite rein- 
forced with fiberglass. It 
may be used tn the engine 
block, head* valve covers and 
oil pan. Inside, though, there 
is a lut of metal— iron, alumi- 
num ond steel—f or cylinder 
liners, pistons, valve seats, 
cams, cranks and bearings. 
That's t hc j Pali motor design 
offered to the auto companies 
by Rogers Corp,, of Man- 



Chester, Connecticut, 

What Detroit will end up 
with, if Lhe Polimotur design 
is adopted, ia a 4 -cylinder 
2.3-liter inline engine that 
weighs 17r r j pounds, in com 
Lrasl with the 3 hi) pounds of a 
cast-iron engine of similar 
size. That means the parts in 
Lhe front of the car can be 
made lighter, m weight sav- 
ings— and ultimately fuel 
economy— i n ere ase .. Ot he r 
benefits include less machin- 
ing, Quieter operation and a 
smaller investment in a new 
engine ma mafactiiii ng 1 ine . 

Detroit is resistant to the 
new material for a number of 
reasons. Might now engine 
designers are cam Tunable 
with, iron, and to a lesser de- 
gree with aluminum. Also, 
new engine manufacturing 
lines are not built every year, 
and lo Install a completely 
new r system to accommodate 
phenolic would take four Lo 
sis years. 

Finally , there is lhe prol> 
lent of scrap. What do you do 
with a million or so uld engine 
blocks made of phenolic? 



Eagle Summit 

.(cep Eagle will Jisiv.' :lu K;i- 
glc Summit in its lineup next 
yea r w h on Diamond Star M o 
tors begins product ian at its 
newplant in Normal. Illinois, 
The subcompact is Eagle's 
version of the Mitsubishi Mi- 
rage, It is a 4-place sedan 
lhaL uses fronE wheel drive 
and a 4 -cylinder engine of 



photo shows it undergoing 
durability testing at one of 
General Motors’ proving 
grounds last winter. 

This is the firsL photo of Lhe 
ear that shows its true shape 
and styling, 

Moat obvious oft he styling 
themes is the use of curved 
shapes in fenders, C-pilkr 
and lower bumper. 

Note the abort overhang at 
the- rear, where the wheels 
have been extended rear- 
ward Lu produce a lunger 
wheelbase for a smoother 
ride. 

The pmtoLype show n here 
may be a sporty version of 
Lhe base Saturn modeL 

Extensions tn the front 
bumper, rocker panels ami 
rear bumper appear to be 
ground effects panels which 




Saturn prototype tor planned launch date In iate 1 990 to mid- T 99 f „ 



less than 2J1 liters. Summit 
will be produced alongside 
the sporty 2+2 coupe that 
Diamond Star will build for 
Mitsubishi^ Eagle and Plyrn- 
oULh dealers in this cram try. 

GM s Saturn 

,+ lt\s dead nuts on." That's 
the comment of a Saturn offi- 
cial about the prototype. Our 




Chryslw s rww Eagle Summit. aUo known m Mitsubishi Mirage. 



are usually associated with 
sjjoily models. 

The ear al so appears to 
have extm- large W heel u [Min- 
ings . That is an indicator that 
larger tires than the siite on 
this prototype may be an op- 
Liun on upscale models. 

The front-wheel-drlv* 
Saturn will Use a completely 
new LfUker 4-eyIlnder, all- 
aluminum engine. 

Sized some where between 
a subcornpaeL a nil compact 1 
Lhe Saturn lineup will consist 
of two 2-door sedans and one 
4-door, 

Introduction is slated for 
some time between lute HHMJ 
to mid- IMG. 

Saturn models will be sold 
in the United StaLes by Sat- 
urn Corp. through a new net- 
work of Saturn dealers. Sat- 
urn Corp. isa subsidiary of 
General Motors. 

f Fiww* Ut m tn atifjc jj-j 
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Be Your Own Boss and Make 




Your FREE Lifelime Security Fad Kil tells you hgwlo 
mihc 51S.QQ- lo 530 00 an hour in your awn Foley- 
Belsaw Fuli-Sesvice Saw antf Tool shargenrag Busi- 
ness Your FREE fact Kil e* plains ntuv you can 

— be ytiurowm BOSS* 

— work lull lints or pari lime, right it home. 

— da wart you enjoy and take pride in. 

— operate a CASH business where 90 f oi every 
dollar you tahe iir is deer CASH profit, 

And n is so easy to learn Foley- B-dsaw gjvM 
you all the (acts and in&lmctions. Nq experience or 
special iraining is nectary folpy-Belsaw \m you 
everything you r^eed !o know Id he sucossslul 

And inere s plenty oi business available in your area 
You will be able to sharpen sji types of saws, garden 
and shop tools lor frame farm and industry 
You Vi ill be dOIl 1 in sei your own hntirs ird ml tiave 
[p wgrry about Iwris and strikes And thc^ are ng 
iranchise lees Any age person qaa succeed 

Hut you vs got to gei I he FACTS before you can 
get Slarted, So wnle how Idr your FREE Litenme 
Secufrty Fats Kit Its yours to keep with NO 
OBLIGATION 
34 



. . . send NOW for your FREE 
Lifetime Security Fact Kit! 



JGlIlt 



FREE 

LIFETIME 
SECURITY 
FACT KIT 



FtWr-hiuvCa. 
un Eqiisibii Hi., ml 20^-53 

H-IRtn ceft. HI. Kill 




□ YES. 1 wani to know more f 

Please rush my FREE Lifeiime Security Fad 
Kil 
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INSIDE DETROIT 

f{ 'otl tift Hivlfrtittt ji) 

Lost Allure 

Chrysler almost pul n 2-door version ef 
I he Premier into production when it 
I nek over American Motor* lust sum- 
mer, But the sleek Giugiaro-designcd 
coupe was killed by Chrysler manage- 
ment after financial experts at the corn- 
pony figured 1 he investment in tooling 
up would not bring in the profits that 
should come from a specialty cur. 

Word bflthnt American Motors had all 
but tooled up to build the Allure along- 
side the Premier at Bramelea, Ontario, 
When Chrysler management, including 
Lee Isiroeea, saw the Allure for the first 
time , shortly after purchasing Ameri- 
can Motors, the reaction wan highly fa- 
vorable. The Allure whjs p along with the 
Jeep Cherokee, one af the outstanding 
products in the AMC lineup. But the 
cost of building the car with its expen- 
sive Renault-supplied powertrain left 
too little profit in the venture. So the 
Allure was dropped. 

Today, all that remains of the Allure 
is a couple of worn looking prototypes 
that are ready for l he scrapyard. What 
did the car look like? Ill have photos in 
thlbi column next month. Then you will 
see a striking similarity between the 
Allure and the new Cutlass Supreme. 

Pop-Top Corvette 

Be on the lookout far a removable hard- 
tap roof for the Corvette convertible 
next year. GM is testing r fiberglass 
shell roof for the sports car, and expects 
to have it ready for installation when the 
19 H9 models make their Eippearance. 
The mof fits on the ear when the con- 
vertible top is swung down into its stor- 
age compartment. 

Different Seats 

That is the plan of two researchers from 
Nissan who point out that sealing needs 
for drivers art* different from those of 
passengers, 

“By nature, the driver’s seat should 
be made for work, while the passenger's 
seat i* for comfort/" the researchers 
[mint uut. 

Up to now', the driver's seat ha* got- 
ten all the attention. But the driver 
must work at operating the car. The 
passenger's main occupation jx viewing 
the scenery and relaxing. 

For the passenger, the researchers 
designed a seat that tilts in two unusual 
ways, The top of the seat back tilt a for- 
ward a few degrees to support the pas- 
senger's upper shoulders ami head. At 
the same time, the seat cushion tilts up 
at the front and slides forward slightly. 
These changes in position let the pas- 
senger recline slightly, yet still view the 
roadw ay ahead The passenger's body is 
he Id in place at all times, WM 
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— Radio /hack The Technology Store™ * 

WHERE AMERICA SHOPS FOR THE BEST ELECTRONICS VALUES 



Your R*dle Shuck Technology Store* hair* Ihcuundi of llama In Block, Including electronic 
parte, eecunly aGciMoriaa, emefinaa, " hawin' ' &OOh«. lub** H hobby -kite, aold&Mng e^glp- 
monl, lolophona accaeM-ries. win and cable, batierlae and hundred* Of hard-to-flnd llemal 

* ftmoFnng nwfil Iram flatim Sliach Ar.r.i?\ piyp-*nr fbly viry d*p«™*ng cm accoml obIhtl* 

Ptrtt * * urcly ul parlKipalihg Radio Shack stares- end daatari 



Radio /haek 

The Technology Stars ' 



* CTVISCHy or WWr c 



2-Ch. Monitor Receiver 



49 



95 



Re&iistic* PRO 27 
receiver is perfacl 
tor volunteer fire, se- 
curity or emergency 
perso n nef— anyone 
reeding to monitor 
ust one or IwO VHF- 
l/UHF channels. 
With belt clip, "rub- 
ber ducky" unto nna . 
#20-10$. 



Crystal* and hattan** 

*Tlra 



fi 



Car Alarm With Pager 



infrared security System 
with Dual Floodlights 



When infrared sensor Teieas an imruder, 
riChCKSfamps automatically turn on to bathe a 
40*eQ-TooS area in light. Also provides a 
welcome-light for guesls and safely lights 
your way el night. 'Ughis-orT lime adjust- 
able. Automatically luma on at dusk, off at 
dawn UL listed AC, #01-2601, 79.95 

Rocdligftls rcgt i nciuded 



Remote Control Command centers for Your Home 



Electronics Calc 

Hadio Shack EC-4035 ac- 
cept input and displays 
answers using common 
elecliical symbols I Fea- 
tures gamma functions 
and complex number 
cjilcuEelLons- Ten-digit 
uuuud manlike. 2-digll expo- 

Di5M cent. With batieries. 

#65-963, 37,95 



Mobile Alert* can be armacf/disarmed 
wilh keychain remote transmitter 
Pager aferte you to alarm up lo iwo 
mites away! Dash-mount slatus panel. 
#49-795, 149.95 



Electronic 

5TUDFINDER 

Electronically mea- 
sures wall density 
10 Spot the cantor 
of wooden studs 
and ceiling joists. 
Battery extra 
#64k2025. 19.95 



N*v«r Com* horn* to 
A Dark Houw Again 



No Wiring 
To install 



ri) Wlnlesa HF flameto Contra! Syatom. Turn lights and appliances ortflpff from wvt driveway! 
RflCpw ™duio ritad al 15 amps rewstlw, 600 watts. Transmitter bartory tfxim. #61-2675, 33.95 

(2) Remote Control Command Center, Instantly cdnlror op lo th &a1s di efeclhcal dcvnCDS from 
anywhar* in your home by Combining with Plug J n Row** Modules bo low. #61-2690. 24.95 

Plug + n Power Module* to Control Most Light* and Electrical Appliance*. 

(3) Appliance Moduto. Two- prqng plug. Restive ISA, Irvcartdeacanl 50(JW nGS- 26&1. 12 96 
U ft I v * rial AppHarwu Ntoduh. Three-prang plug. Raled as above *61-2684, 13 B5 

Lamp Dimmer Module-. Onfall. br^htflirUdlm eonlral. incandescent 30fl watts. #61-?5$2. 12,95 
fAjl Will Switch Module. Pushbutton override. IncarfaMCflnl 5W WATtH. #61-2663, 12.95 
Three-Way Wall Switch Sal. Rated as above to replace two wail Ewilchas #&1-26BG, Sal 18 95 
Ranvrie centred nystarn-s and Plug "n Rawer Modular are UL lilted far eleCI-'KiflJ silety 



Yard/Foot/Inch calc 



Radio Shack EC-317 
works wi(ih yards, f«l or 
inches, plus square, cube 
and linear measure- 
ments. Solar powered. 
Makes fractionaUdecimaJ 
measurements a breeze 
#65-935. 27.95 



pocket 
Torch 

Pinpoint flame lo 
5000* F Great for sol- 
dering,. brazing One 
butane, two micronox 
cylinders, two tips. 
164-2165, 25 95 



Hot Melt Clue Gun 



No Better Way 
To Repair Broken 
Or Tom Rems 



Super lar ceramic lile. window seals, 
models BuilHn stand, Ihree glue 
slicks. UL Fisted AC. *6*1-2061. B 99 
Five Glue Stick*. *64-2066. 5/1.39 



6-Outlet Power Strip 
With Spike Protector 



Protection for VCfls. audio and other 
electronic equipment. Noise filler, cir- 
cuit breaker, lighted switch. 15 amps. 
120 VAC UL lisled. *61-2780. 29.95 



x/k Radar Detector 



w 




1 




St™ 




.1 


P H J. nl Z. 





ine-ludtft Cinyhiw Ci**, 
Twb Pqw*t tqwdp, Vl«w 
Itounl, Tl*d0wn Clipi 
And Uounllng torn* wm 



Mlcrcmta Road Patrol XK® is a per- 
formance giant! Duai-superhet do- 
sign and GaAa Sohotiky front end 
provide superior sensitivity, ExckiSto 
FAS I’” processor reduce a false 
alarms separate x and KHbanc! warn- 
ing ICnoS/LEGs. #224617, 199.95 

hoi said where prah-bited Uso may do regu- 
laL«d by alflia or Ibeal law 





CYCLES 





BY NORMAN MAYERSOHN 



AV1NG met the 
needs in recent yeans 
of motoreyeling's 
moat committed enthusiast 
with brilliant, narrow-focus 
tun u h inery , J apa ri 's B ig Fou r 
are reaching out for broader 
appeal in 1988. Showrooms 
are highlighting all-fieW 
models which are more ver- 
satile, and in many case?;, 
more sensible chokes. 

For proof, take a look at 
Honda's Hawk GT. It's got 
the triads k\ simple lines I hat 
traditionalists yearn for. and 
the tnrrjuey punch of a V- 
tw in, he! it's deliciously at- 
tractive without resorting Lo 
the application of exhibition- 
ist graphics. 

Still, the Hawk GTs lead- 
ing edge credentials should 
satisfy all hut the most hard- 
bitten technomavorL The liq- 
uid -rinded (i47-cc engine uses 
an offset trank pin design to 
minimize vibration, 

A dose inspection of the 
Hawk GT rear end reveals 
Honda's new Pro-Arm alumi- 
num swmgarm, adapted 
from Honda's mighty endur- 
ance racE'rs. Because it uses a 
single arm an the left side, 
rear wheel service is 
quick — 'the disc brake and 
chain need not be removed. 

An aluminum twin-spar 
rectangular section frame 
contributes to the sensible 
dry weight of 360 pounds. At 
535 98, the Haw k GT covers a 



cycle, complete wiih a 
Reverse gear, powered by 
the starter motor. Available 
only in fully loader! form, the 
new Gold Wing will make 
your wallet if 9998 dollars 
slimmer. Fully loaded means 
j mt that, too. With electron- 
ic cruise control, 24-waLt- 
per-dmnnel sLereo and on- 
board air compressor, it 
Weighs in at 800 + pounds. 

Harky- David son's ’8fl 
model lineup continues Lhe 
evolutionary approach to 
progress, with the Tour 
Glide Classic and Sport Glide 
getting detail improvements 
to better their long distance 
prowess- And the biggest 
Sportster is now 12W) cc. 

RMW'i? surprise far f SS is 
the reintroduction of the 
R 1(H) twins, absent from this 
country since 1984. Most ap- 
pealing is the dual -purpose 
R100GS, easily the status 
symbol ofon/olT road machin- 
ery. BMW's ant dock brake 
system will be available Later 
this year on K 100 R ft mo* le Is. 
adding i ItJOO over the cost of 
non- ABS models. 

The trend toward full- 
scale styling treatments far 
smaller displacement ma- 
chines results in a number of 
eye-catching models which 
are reduced in both weight 
and price, without losing in 
the fun factor. Yamaha has a 
400h:c version of the FZR se- 
ries (with a 14 p 0O6-rpm red- 
line!) and Honda will sell you 
an electric blue and magenta 
250ntt Interceptor VTR* 

But the big news in down- 
sizing in in Lhe cruiser bike 
genre. Y'amaha's shot at the 
boulevard crowd Ls the Route 
66, h 250-cc V -Twin w ith all 
the classic styling cues. 
From the teardrop tank to 
the pullback handle bars, the 
KoiiLe 66 is full-on American 
Traditional. Kawasakffl new 
mini-brute, the Eliminator 
250, carries a tough guy pro- 
file in a compact package. 
The parallel Twin engine is 
lifted from the pocket rocket 
Ninja 260 with a few modifi- 
cations lu improve low-end 
power. W 



Going Mainstream 



with the Hawk GT. Honda will reach a wider spectrum o! uatflt lon-mlnded riders 



SorukJ sKatana 600 Is a newcomer mme middleweight fray. 



larly new that Suzuki has 
unveiled its challenger. Su- 
zuks's GSXSOOF Katana is a 
wide -appeal outgrowth of 
the single purpose GftX-R 
series, domesticated for long 
distance amicability. 

The transformation from 
track-ready sprinter to high- 
way ally took a complete 
rethink of the motorcycle 
package. Most apparent Is 
the bodywork— instead of 
the all-business angularity of 
the GSX-R, the Katana gets 
softly molded panels, Arad 
stepping back from Lhe S 11 - 



Yen, the Suzuki Katana 660 
has been spared of .some nice- 
ties in order to keep the price 
attractive. Rut for $3999 the 
600-cc class just got one more 
title contender. 

Transcontinental touring 
rigs Look a great leap for- 
ward with the introduction of 
Honda's standard-setting 
Gold Wing J3 years ago. Ri- 
vals for the class leadership 
position have chipped away 
at the Gold Wing's stature, 
evoking this definitive re- 
sponse: the GL1506. a iH-yl- 
inder luxury touring motor- 



wide range of riding styles at 
an ca$y-to-HWaHnw price. 
The all-out Superbikes 
(Yamaha FZR1000, Honda 
Hurricane 1000, Suzuki 
GftX-Rl 100) maintain status 
quo in 1988, with only Kawa- 
saki's lOOO^ce ZX-10 Ninja 
substantially revised. The 
hottest competition among 
Lhe replica racers has shifLed 
Lo the 600 -cc class, particu- 



zuki strong suit n flow -mass 
machinery, the Katana 600 
takes on a massive steel pe- 
rimeter frame that make* it at 
least 26 pounds heavier than 
its competitors but allows 
more humane ergonamics. 

Because i L is ma nu factu ren I 
in the Land of the Rising 



% 
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Motorcraft maintains that victory 
is equal to the sum of its parts. 



E^litiiLkn 
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With Motorcraft, you get the same quality 
parts, the same performance the pros do. And 
we ve go! a track record to prove it. 

In 1987, the Motorcraft Team won four World 
Championships: NHRA Pro Stock, II [RA 
Pro Stock and Funny Or, and SCORE/ 
HDRA Ofl-Road. 

And this year Motorcraft has added 
Brett Bodine, top Busch Grand National 
NASCAR driver, and Bill Elliott, the 
fastest driver in NASCAR history. 

A big part of their winning perform- 
ance is Motorcraft qualm parts— the 
same niters, spar k plugs , bat 
leries and oil that you can buy 
for your car. And there’s a full 
line of quality parts for Ford 
and other makes of cars, 

Each part is designed by 
Ford engineers to give you the 
peak performance these chain- 




Motorcraft 



pions demand and gel. Quality parts for quality cars 

Are you running with the winners? 

Motorcraft. 






SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 
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BY FRED MACKE ROOT 
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Burt Rolan's solution for the STOL transport of tomorrow: Not exactly a biplane. 



HEN you ask air- 
plane designer Burt 
Rutin to solve a prob- 
lem, you just know his solu- 
tion is going to be something 
out of the ordinary. Rut an 
doesn't think like you. me or 
anybody else for that matter. 
Just look at his designs for 
the globe-circling Voyager 
and the Beech Starship and 
you know his ideas come 
from another world. 

Ail of his aircraft have 
wings r of course, but what 
kind of wings and how they 
are placed make the Rutan 
difference*' 

His latest design for an 
Advanced Technological 
Tactical Transport (AT 3 ) is 
typical Rutan. 

The problem: Design and 
build a tran B|wrt aircraft fur 
the Defense Advanced Re- 
search Projects Agency 
that's bigger and faster than 
a helicopter^ but smaller than 
a C-l3tl transport , Throve in a 
range of almost 3000 miles, a 
cruise .speed of 320 knots and 
a payload of 14 troops and 
5000 pounds of cargo. And 
■ — oh r yes! — make this air- 
craft capable of getting into 
and out of unimproved jungJ e 
clearings in 1000 ft, or leas, 

Beginning with a clean 
sheet of paper (Rutan's mind 
is always in the cl earn sheet 
mode), Burt came up with 
the plane you see here, the 
Beech ATC 

This aircraft is actually a 
62-percent proof-of-concept 
flying model which first took 



to the air last January . 

The mast obvious Rutan 
innovation on the AT* is the 
two sets of wings. Wings 
with a high aspect ratio (in 
other words, long, thin 
wings? reduce drag and do 
great things for cruise per- 
formance. However^ the 
longer wings get a the mure 
cumbersome they become 
—not exactly the situation 
you want when you’re trying 
to snake an airplane into 
some jungle field betw een 



ratio wings. Because they 
are so long and thin, they 
don't have the stiffness nec- 
essary tn resist torsional 
toads, Simply put. they twist 
relatively easily. The tandem 
setup con veils the loads that 
would normally try to twist 
the wings into bending loads 
— and this bending force is 
absorbed with no problem - 
R titan's solutions usually 
answer multiple questions. 

To avoid having the air 
flow from the front set of 



The anheef rfiF 'dihedml combi nation of the Beech AT J , 



a palm tree and a giant ant- 
hill, Ru tail's twin wings pro- 
vide the best combination uf 
lung, thin structures with 
enough wing area to provide 
plenty uf lift. 

This? tandem- wing .setup 
also leaves plenty of room be- 
hind the engines for the long 
nacelles which are used tn 
carry the huge fuel load nec- 
essary to provide the AT^'s 
range. This fuel w r nuid nor- 
mally be carried in the wings. 
Also, having the heaviest 
portions of the fuselage and 
fuel tanks cradled between 
the two sets of wings should 
do a lot for its weight -and - 
balance flexibility. 

But the most important 
reason for the tandem setup 
is a property of high aspect 



wings interfere with the rear 
set. the front set are dihedral 
(slanted up from the canter), 
while the rear set are anho- 
drat (pointed dawn)* 

As if the tandem wings 
Weren't enough, Rutan’sflap 
setup for the AT :, ‘ is even 
more way out. Wing flaps are 
Used to increase lift. They al- 
low an aircraft to get. off the 
ground at a slower speed 
than it w r ould otherwise have 
Ln reach without having Lhe 
flaps extended. But extend- 
ed flaps also create drag, 
which translates into slower 
accelerat ion and longer take- 
off runs. 

To soEve the problems of 
getting the airplane to take- 
off speed a±i quickly a* posxi* 
ble r and yet keep that speed 



down a? low as possible. Ru- 
tan developed w hat he calls 
jump flaps: When the AT* 
hita SO knots in the takeoff 
roll, the pilot activates a spe- 
cial lever which deploys the 
flaps almost instantly.. 

In a flight demonstration 
before a group of writers and 
military types this Febru- 
ary, Beech Aircraft's test pi- 
lot honked the AT”' off the 
ground in 500 ft., then got it 
back down r and stopped in 
slightly less than 500 ft. 

Oh yes, there's another 
thing about Burt Bulan's 
ideas. They're not just differ- 
ent — they work! 

Super Video 

I once read a book on lion 
taming. It began: "First, get 
lhe lion's attention . . * ." 

Video has great potential 
for training pilots helping pi- 
lots to stay current, and even 
attracting new pilots into 
aviation. But most of the avi- 
ation videos I\e seen to date 
have been neither interest- 
ing nnr effective. They're ei- 
ther tapes of old FA A films, 
nr low- bud get productions 
done with a minimum of 
imagination and at a mini- 
mum of expense. A while 
ago. l invested more than 
$1MJ in a set of six test prepa- 
ration tapes fur the FAA 
commercial pilot exam from a 
company called Aviation 
Training Center. I never got 
past viewing the first tape, I 
dozed off halfway through it_ 
1 was bored stiff watching 
two guys sitting in front of 
the camera, asking each oth- 
er questions, 

I recently reviewed anoth- 
er videotape, however, 
which I think shows video's 
great potential to the fullest. 

I sat glued to my chair watch- 
ing the 97 minutes, of the first 
tape in ABC's Wide World of 
Flying series. In a television - 
magazine format, this initial 
tape included a pilot report of 
the Piper Malibu and the 
Lancair kit aircraft with 
fPtnw*' hi m in £Ji 
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Ford maintains that the best car 
repair guarantee in America is one 
that money cant buy 



Peace of mind is your Ford and Lincoln- 
Mercury dealers’ Lifetime Service Guaran- 
tee. Once you pay for a covered repair, it’s 
guaranteed with free parts and free 
labor for life* 




Wuh LSG, 

.ypt/W never pay fa- 
il ccrtmd Tt'pti rr 



This guarantee is solid as a rock. 

If your participating dealer repairs 
your Ford, Lincoln or Mercury, he 
guarantees that if the covered repair 
^ ever has to be fixed again, he’ll fix it 
free, for as long as you own your 
r chicle. 

It doesn’t matter where you 
^ bought your car or light truck, or 
whether it’s new or used. And LSG covers 
thousands of repairs. Only Ford Motor 
Company dealers have it. Only Ford, Lin- 
coln and Mercury owners can get it. 

Nobody guarantees car repairs longer. 
Nobody guarantees car 
repairs better. And this 
limited warranty is backed 
by certified technicians 
and quality Ford Parts. 

Ask your participating dealer for a copy 
of the Lifetime Service Guarantee. 



QUALITY CARE 
FOR QUALITY CARS 




F O P D ■ UNJOIN* Mf U C U fi t DEALERS 
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Flying guru Barry ScJilff on camera in ABC's 
great aviation video. 



somegreal plane -Lo-plans* shots, in-thtf- 
air comparisons of thren bran systems, 
an excellent piece on takeoff technique 
by professional pilot and writer Barry 
Schiff, and a nostalgic, from^he^cockpil 
look at the B-17. 

The main features are interspersed 
with Flight Quiz segments and special 
reports on safety, pilot technique and 
genera] aviation trends. 

A year s subscription for four quar- 
terly editions costs $99.95 and the 
Humber to call for information is ( 800 ) 
980-8783- I can’t recommend anything 
more highly, especially to the fine folks 
at the FAA concerned with pilot train- 
ing and proficiency. This is the way it 
should be done, fellas. 



Flying Vacations 

Oneof the great parts ofthisjob is that I 
get to go to air shows. But this also pre- 
sents a problem. This country has the 
wurliTs greatest lineup of aircraft ex- 
travaganzas, and I can't possibly get to 
see all of them. So I sat down the other 
day to select just four events I'm going 
to attend this summer. 

Any one of these four events would 
make a great vacation experience for 
anyone with the flying bug: 

■ Dayton Air and Trade Show; My 
First stop this summer is going to be the 
Dayton International Airport in Vanda- 
lia, Ohio. The trade portion takes place 
July 21 through 24. and the air show is 
on Saturday and Sunday, the 23rd and 
24th. If you're figuring on making the 
journey to Dayton, Lhe kicker is that 
this mid-Ohio town is also the site of the 
LLS. Air Force Museum aL nearby 
Wright- Patterson Air Force Base. The 
gate price at the air show is $8 for adults 
and $4 for children. The number to call is 
(513) 898-59(11. You can reach the Air 
Force Museum at (513)255-3284, and 
the price here couldn't be any better. 
IFs fnre! 

■ Oshkosh 1988; The annual bash of 
the Experimental Aircraft Assn, in 
Oshkosh, Wisconsin, is going to take 
place from July 29 to August 5 Lhis year. 
The great-gninrldaddy of fly-inn* Osh- 



kosh represents the biggest general avi- 
ation happening in the world. The show 
portion is spectacular, and the EAA vol- 
unteers who run it provide a week 
packed with things to do and see. Infor- 
mation on Oshkosh is available from the 
E AA at (414) 426-480(1. Leave a full day 
to see the great E AA museum. 

■ Sussex Air Show: This is a little show 
when compared with the two extrava- 
ganzas above, but it's still one of the 
summer's great events. Taking place on 
the weekend of August 26, 27 and 28 in 
Sussex. New Jersey, the show has a 
down-home atmosphere, but offers a 
world-class selection of airplanes and 
aerobatic performances. Sussex also of- 
fers one complete day — August 25-de- 
voted to Hying models. The number to 

call is (2M >8754919. 

■ Confederate Air Force Airshow * 88 1 

If vintage war birds are your bag, then 
this yearly event in Harlingen, Texas, 
can t be missed. The dates for 1988 are 
October 6 to 9 and 1 am definitely going 
to enlist. There arc planes available for 
viewing, both in the air and on the 
ground. Some of the rarer example* are 
a B-29 Superfortress, A6M2 Zero, SBD 
Dauntless* SB2C Helldiver, P82 Twin 
Mustang, and B-SEJ and B-2G bombers. 
Gate price* air $8 and % LO, and the num- 
ber tn call for more informal ion as (512) 
425 - 1057 + m 





The beauty of 

Thompson’s" Wood Protector 
is the way it protects 
the beauty of wood. 



Thgiripsom* WfoodPnoTecPor has a 
ufuque way d keeping your house beou- 
iiU, oo manor how ugfy rhe weerrhei 

In foci, fhal unique way ts really three 
woy-i. Thompson 1 * prolem ogainsi mold 
and m*lde^ waier damage, and helps 
prevent lading zmij graying. VVhots more. 
Thompson^ crystal clear waterproofing 
projection eueo gels bel lec wrlfa aae 
Wilh |usf one Coat your wood can nave 
fj langur lilt? QHpecioncy lhan you 
evtfr e«pociod. 



fbwer/i/J wTOtur > 
pcoaferi fa 
protect against 
spkhn a crock- 
ingandFotfmg 

ftotecfivesurr- 
screens to hefc 
proven r fading 
on d greying. 

Strong mikteictes 
foprotecr 
agoim t mold and 
mildew. 








Wliy buy spark plug wires 
from someone wlio isn’t 
number one in spark plugs? 




That's why our premium spark plug wire terminals are 



socially designed to snap in place to insure a tighter connection 




Or why our premium spark plug ware sets are covered by 
a lifetime warranty. 



What’s more, our spark plug wares have the largest boot 
available for easy installation and removal. And our spark plug 




wi i e jackets are watertight and tough enough to resist cuts. 

Champion also makes battery' cables. They're made from 
100 percent stranded copper wire and have a FVC jacket. 

So now you can be sure of not only getting the best 
connection for your spark plugs, but for your battery as well. 
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lOflfl Champon Sp:irh PlixjCo 



CHAMPION. TUNE-UP PARTS YOU CAN RELY ON. 
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BY TONY SWAN 



Final Rites For Fiero 



El 1 LE we kTiuw Um 
1*4^1 well that aentimen- 
seldom colors, 
decisions in Ekiilurlum, the 
news rif impe ril ling doom, for 
Pontiac's* jaunty little Eiern 
still caused shock and dis- 
may at mir houfa* 

Although Pontiac 
spent roiin* RlfJ mil- 
lion on suspension up- 
grades last year, the 
bottom has fallen out of 
sains. Model year IJW8 will be 
EienTs last . 

Naturally, this provo ked 
outcry and criticism from a 
number of sectors, particu- 
larly the United Auto Work- 
ers, Shutting down the Ftern 
assembly plant — in Pontiac, 
Michigan — will idle some 
MUEi workers h roughly half 
the number employed w hen 
Lhe factory ran close tn ra- 
pacity (11 D P CKM>> in 1984, 
UAW critics contend that 
the inadequacies of the origi- 
nal Piero — with its fiiake-dt 
suspension and tepid power- 
train— plus corporate indif- 
ference In the fate of the tar, 
assured its demise. Engine 
bay fires that led Loan ‘^-1 re- 
call didn't help much, either, 
Pontiac, fur its part, cited 
a shrinking market segment 
and skyrocketing insurance 
costs. 

The ear created a sensa- 
tion when it ran up first-year 



Fiero SB: Perform ante Is tompcicen looks arc worFd dais, but days are numbered, 



sates of LUljm In 1f*KT Jp the 
in taJ si jj i| m - i i slightly to Wu^t, 
fell to 71 in IhHK, and i hen 
plunged to 17. 156 I Art year . 

The I9tf7 total is about 
■ ?i XM j um ter t he in i n i rn um j jru- 
due Lion volume required to 
keep lhe Eiern plant run- 
ning, and >8 safes are f lih- 
rnng h dismal 40 percent bf- 
hind’OT. 

So whnV to blamed There's 
no question that the original 
Eiern hail a number of weak 
spots, though the current 
edition is at least up to the 
level of its prime compels 
l inn— the Honda f'E'X, Maz- 
(la RX - 7 um I Ti p y ota M 1 12 . 

And there's also no qdes- 
I ion that the 2-seater seg 
nient has suffered- Mazda's 
RX-7. one of the aolid per- 
formers in this, field, went 
from sales of fiB>fS9d in 'S4 Li> 
in m 

M R- had its Eiest year 
in t BS with sates, then 

o 1fi t 847 last year, 
the i !RX, with ils 



more utility oriented Inter- 
pretation uT Lhii 2-seat con- 
cept, seems to be bullet- 
proof. Sales in %i totaled 
4JM45 t 117,152 in W.lOfi 
in Wand 4k*®M last year as 
the factory readied for a 
model changeover. 

Current sales for both 
MRZaml ftX-7 are well be- 
hind year-ago, while the- new 
CR X seem# I o he si rung an 
ever. 

Pont tec General Manager 
Mike Lrish isn't about to nay 
that Honda has it right and 
i*veryone else is wrong, but 
fie 1 1 i s a d J n i. I l li e C R X i s 
“clearly different and clearly 
a competitor. 

"But I think what we're 
also seeing is a change in con- 
sumer preferences — a pref- 
erence for more utility. 

"We dearly caught the 
market at the right time in 
Hut it seems apparent 
that Lhe market wasn't near 
ly us deep as fire! -year sales 
seemed to indicate/' 



Airless spare s polyurethane carutruction ledv 
niquE? combines ouLilBndlng- drformabllfty and 
rEirMcntc with etftremety low weigh?. 



Losh reject* the UAW 

criticisms. 

“ I Lake exee pt km to l he ini - 
plication that Lhe car didn't 
get any engineering t*U ela- 
tion uu L il last year. There 
were loLs rif ongoing L rn - 
prrjvements. 

"As for marketing. Lhe 
Fiero actually got a dispro- 
portionate share nf our re- 
sources 

"No question, it's a deci- 
sion nobody at Pontiac feels 
very good about. Still, we do 
feel Ktem diil a lot for Ponti- 
ac, and at a critical Lime.* 

As fur how we feel here at 
PM, sve car only say that in 
contrast to Lhe many anony- 
mous models that come and 
gn r here's one we Mi truly 
miss. 

The Airless Spare 

-lust when we'd all decided 
the pneumatic Lire was here 
to stay, along comes Uni 
royal Goodrich to say maybe 
we don't really need infiaia- 
biiity after all. Not in spare 
tires anyw ay , 

Ever irince American cam 
begun shrinking back in the 
h 7fis. designers have been 
trying lo dream up ways to 
retrieve the suddenly pre- 
cious trunk s]mcp mice devot- 
ed Lo full- size spare tires. 
The skinny little inflatable 
Leinpiirary spare, with its 
ra n g i 1 limit of about 3 DUO 
miles, has been the most ef- 
feeliv e response to LfiaL chal- 
lenge .ho Lelt. This nnnin data- 
ble newcomer is the la^ 
f l b* rti 1 ftj f.*utc 
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If you don’t have 
GE Halogen Headlamps, 
you may be missing 
something important. 




See farther, 
drive safer with 
GE Halogen 
Headlamps. 



You ran actually 
see up tv 25% farther 
down the road with 
GE I falognih. 

And their crisper, 
whiter light is twice 
as bnght as tmimary headlamps, 
so you also see morrdmrix 
Buynourandyou If serup to a 
$41)0 rrfuttd check fmm GE 

Atfmnjunum im (Vh-a 





We bring good things to fife. 



| REFUND OFFFH 

Eft ytmr $2 refurut an any 
| GE Halogen lAxt&erPhts Hmdlamp 
I ($4 refund an two), remove the l tPC 
I from ihepacMngtlsj as 

| proof nf purchase mid mail with this 

| M ™* 0 GSHAiJ) KEN REFUND 

Tmlr, CA 92MH-5tM 

I Print dearly or use mailing label 

. Nranr, 



■'WWrr.it 

City — 



j HvttoTip 

| Shrm&fT of lamp* ptOthasaL □ jf □ 2 
I jViTFIP of TftmlnhiiXTf whrrf piffrhn%r4: 
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Adventures In Moving 

Dcnl-you r&e!f moving is one of those ac- 
tivities that normally inspires about as 
much glee as the prospect of a mot canal 
or your own exclusive appointment with 
an IRS auditor. But even though this ac- 
tivity wilt always be low on allure, it's 
good to know that sometme.aut there 
has been thinking of ways to make it a 
little easier. 

The la teal sLep forward comes frum 
U Haul, which has been America^ fore- 
most name in d-i-y relocation since 
World War 1 L The Phwnte-bafled com- 
pany has just announced a new 27-ft. 
van that employs a number of ncte Wor- 
thy tech Luuches to get loading height 
down to just 24 in., which is about half 
the height of the normal all-purpose 
renl-a-truck. 

The van rkles on pneumatic springs 
developed hy Goodyear, that can be rie- 
flaLed via a dashboard switch for load- 
ing, towering the cargo bed the final 6 
in, totbo2-ft. height, the springs rein- 
flate when the ignition is sw itched on, 
and alau auLomalically compensate for 
ride height when the van has been 
crammed to the ceiling with goods, 
household or otherwise. 

Goodyear also supplies the tires, 
which are low- profile radiate, another 
unusual feature on a truck of this stee h 
something that applies to the 4-wheel 
disc brakes m well. 

The truck itself is supplied by Navi- 
star, which developed a special dropped 
chassis for the U-HauL application. 
Power comes from a 1 70-hp 7. 5-liLer die- 
sel muted to a 5-speed manual transmis- 
sion. An automatic transmission may he 
available in the future. In the mean- 
time, though. the 6-&peeri is remarkably 
easy to drive, 

t'argo capacity is 1500 cu, ft. , making 
this the hugest d-i-y moving van in the 
business, about 38 percent bigger than 
anything U -Haul has previously made 
available. 

For further information on the new 
U-Haul “Super Movers," contact U- 
Haul, 2727 N, Central Ave,. Phoenix, 
AZ 86004, (602) 268-6504. M 



FREEWHEELING 

fCunlitmmj fnmi jxig*: j 

last — aa well as the moat intriguing. 
The Uniroyal Goodrich tire uses in- 
ternal polyurethane cushioning instead 
of air. making it puncture- proof and 
highly compact. Its treaded surface is 
good for 3000 miles, and weight is low. 

About the only drawback at this stage 
of the airless spare's development time- 
table — installation as original equip- 
ment is util] some years away— is cost, 
which runs about 35 percent higher than 
the inflatable^ currently used by most 
manufacturers. 



Until I fried Dr. Scholl's, 



putting up buildings meant 
putting up with aching feet.” 

People who wrjrii on buildings and people who work in 
them have the same problem: tired, aching feet. 

Dr, Scholls Work Day* Insoles offer the solution. 
Because Dr. Scholl's makes the only insoles with an 
advanced gel foam that provides triple the compres- 
sion strength of ordinary insoles. And dial s why 
they're guaranteed for both comfort and durability 
for six months 

And Dr. Scholl s makes the only insoles accepted 
by the American fVidiatnc Medical 
Association, 

Yovr foot specialist. 



C L9SB ScItulL, Ifm. 



COME* WITH TUB 
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Unpainting Wood 




f#an;fa i rig: .suciiiiilhiiml fumiLurerl id • 
era ami antique shops for that 
di amend- in-lh e-rough can be a real 
(ime-consuming job. The hard work, 
however, begins when you go to re- 
move the layers of paint or varnish 
with a chemical stripper. Next time 
you start an unpain ting project, try 
this tip. After applying a uniform coat 
of paint remover, press a sheet of 
newspaper over the chemical. This 
seems to reduce evaporation and help 
the chemical penetrate the wood. You 
run test whether this process will 
make a difference on your job by first 
trying it on an area alongside an appli- 
cation of striper without the new spa* 
per, — Walt er B u rton 

Screwdriver I.D. 

It seems that whenever I go to my 
toolbox for a Phillips screwdriver, all 
I can find are the slot-head variety. To 
help locale the tool 1 need, I painted 
the handles of each type screwdriver 
a unique color for quick identification. 
Any bright colors will do. And, I'm al- 
ways sure which tools are mine when 
I work with friends .-^Scoti Baker 

Repairing Threads 

When takingmy table saw apart to re- 
place the spindle bearings, I forced 
the height adjustment screw and 
damaged part of the thread. This pre- 
vented normai raising and lowering of 
the blade. Realizing it was next to im- 
possible to find replacement parts for 
my old saw, 1 applied valve grinding 
compound to the threads and worked 
the screw back and forth over the 
damaged area. Now, the height ad- 
justment works great. The same idea 
can be used to clean rusted 
threads. — Oioen Lower 





IN NO TIME AT ALL 








Announcing WoodSheen ™ 

Rubbin g oi[ gain and finish in one easy step. 

A traditional finish used to take days to achieve. Mow, with 
new WoodShccn by Min wax, you can have the look of a deep, 
hand-rubbed Finish in just two hours! Simply wipe it on with 
a cloth-in one easy slept you'll have rich color and a Lough 
protective Danish oil finish. New WoodSheen penetrates deep 
into wood, so ft highlights the beauty of the grain. And it dries 
in just two hours! Available in 6 rich colors plus Natural. 

For a free copy of Ti ps on Wood Finishin g write to Minwax 
Co. Inc., Dept PM-UfSST, EG Box 426, Little Falls, NJ 07424. 
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SCIENCE 



BY Tlflfl COLE 



To The Edge Of The Universe 




I HE DARK shape 
covered by the cruss- 
I hairs in the comput- 
er-generated image opposite 
is thought to be an emerging 
star system I ? billion light 
years from Earth. If Richard 
Elslun, Marcia Lebefsky 
Rieke and George Rieke of 
the University of Arizona are 
correct* this as trophy ska] 
entity may also be the most 
distant object ever recorded, 
a primordial galaxy on the 
very edge of our Universe in 
the process uf forming atars 
ma brilliant quasar. The Ari- 
zona discovery has caused a 
lot of excitement among as- 
tronomers. It 's not every day 
that we're able to peer out to 
the beginning of time, ob- 
serving star clusters that are 
coalescing at the very instant 
of the RigBang. 

il Basically p to explain 
these objects, you need a 
very luminous galaxy, one 
rapidly making the bulk of its 
stars," Richard Elston re- 
cently told the American As- 
tronomical Society. "But 
these are also very red, 
which implies they arc at 
more than redshift G r " 

Red shift is an expression 
that astronomers use to de- 
scribe the light coming from 
an object as it shifts toward 
the red end of the spectrum. 
A function of the Doppler ef- 
fect, redshift is a measure of 
how fast an object is moving 
away from Earth, Scientists 
think most ga lax fes appear at 
rediihifl 2— particularly briF 
limit, newly formed quasars 
may have a nedshift of4,b. 

Exploring the sky at right 
angles to the plane of ihe 
Milky Way, the team scoured 
the night for objects more 
than 10,000 times dimmer in 
the infrared than the back- 
ground sky itself. The tech- 
nic|Ui! yielded numerous 
objects for each degree of sky 
covered before they found 
objects with redshift fh 
Even more amazing is the 
newly developed technology 
that allowed the University 




Observing- the heavens In tftli day and age means analyzing 
computer-generated Images on a video screen. 



of Arizona team to draw a 
bead on the distant quasar. 

E Is ton fitted the 61 -in. 
telescope at the University 
of Arizona's Steward Obser- 
vatory with an infrared cam- 
era developed by Murcia 
Rieke, The 2-micron wave- 
length camera has a 64x64 
grid of heat sensing detec- 
tors positioned on a 3 /*-in.-sq. 
mercury-cad m iu m- tell arid e 
chip. With precisely 4086 de- 
tectors in the array, the team 
could accomplish 4096 times 
the sensing that old-style, 
single-element infrared ar- 
rays once allowed. 

George Rieke says, “If I 
had started this research 



with the detectors available 
when 1 started doing infra- 
red astronomy 16 years ago, 
it literally would have taken 
the age of the universe to 
complete it/* 

Back To Reality 

\n this issue, on page 7H* 
you'll find a special hallmark 
of Popular Mechanics, an 
element of this magazine that 
quite elegantly characterizes 
who we've been, w ho we are 
and who we will be as the 
magazine approaches its cen- 
tury murk in 2002. 

As we've done throughout 
our history, we're transport- 
ing you over the horizon for o 




JUCtesftef effect drmornTr.it rtf; MagnrE float* above super conduct or 



visual peek at the future. We 
are proposing a Lime in the 
middle of the next century 
when superconducting mag- 
netic levitation has trans- 
formed our nation's rail 
system into a dream machine 
of speed and comfort. Proba- 
bility or pipe dream? Re- 
gardless of how you feel, it is 
conceivable that low-tem- 
perature superconductivi- 
ty's cushion of magnetism 
may one day make high- 
speed train travel common- 
place, u tantalizing promise 
as transition temperatures of 
su pereond ucti ng com jkjlj nc I s 
continue to rise. Scientists at 
IBM recently mixed thalli- 
um. barium, calcium, copper 
and oxygen to create a super- 
conductor that loses all elec- 
trical resistance at 234* 
below 0 & F, the highest tem- 
perature recorded to date. 
Copper oxides thaL include 
yttrium and lanthanum have 
produced superconductors at 
-32rand-3%°F, respective- 
ly. The ne w - compound has 
caused a great deal of excite- 
ment in the increasingly 
feverish quest for high-lent- 
pe rat tire eu pereond uctors. 
Will the prize ultimately lead 
to supertrpinsanri magic car- 
pet rides? Not for along, long 
time according to Franklin 
G. Re ick, president of Fluor- 
amics Inc, * u superconductor 
development firm in Saddle 
River, New Jersey* 

"The real applications in 
the reasonable future will be 
small/ 1 according to Hoick, 
“Cods for microwaves. Gyro- 
scopes without mechanical 
bearings. Infrared detectors 
for tracking and ustrohomi- 
cal measurement. Detectors 
for external weak magnetic 
fields. Fast switching de- 
vices for certain superfast 
computers. The successful 
cum ponies in this field will be 
the ones that won't necessar- 
ily think big. 1 " 

Reirk is right* of course* 
but it's still okay to dream a 
little — Us we r Ye been doing 
for nearly a eentu ry . m 
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Temperatures inside Tests show that Mobil 1 ? conventional motor oil. ^ 
a car's engine can reach Synthetic Motor Oil pro- MobiJ 1 costs rhore. Butt 1 
570°F Only synthetic tects vital engine parts more people use it every " 
motor oil can effectively under these extreme con- day because i t doesn 't 
take this heat . ditions better than any pay to play with fire 

M bi 1 Isn’t your car worth the extra protection? 

B a I 

r I I ■ W 






The revolutionary Goodyear 
An entirely new direction in 



For years, the challenge in light truck tares 
has remained the some: 

To moke a tire that works as well oft the n.niid 
os it does on the road, And vice- versa . 

Existing technology 
did nt ^ meet the challenge 
What was needed was 
a breakthrough in design. 

What was needed 
was the new Goodyear 
Wrangler M I. the first 
unidirectional radial light 
truck tire. 

t he Wrangler MT 
radial features a unique 
'one wav' tread pattern . 

Because of this uni- 
directional tread pattern, 
the Wrangler MT delivers 
Maximum Traction in the most severe oil-road 
conditions. Including mud. Sand. And rook. 

On the road, the same unidirectional tread 
pattern gives superior wet and dry tract ion. 
Excellent handling. And exceptional tread wear. 

The V\frangler MT may be a new idea in radial 
light truck tires. But it is a proven idea. 

During its development, the Wrangler MT 
was tested. Severely By ten-time HDRA SCURF 
Champion Walker Evans. In actual off-nud racing. 

As you can see, the Goodyear Wrangler MT 
is different from other light truck radial tirus. 

And this difference ultimately shows itself in 
the most critical area of all: the 'contact patches' 
of the tires. Where your truck or sport vehicle 
meets and responds to the mad Or the rocks. 

Or the dirt. Or the mud. 

The unidirectional Wrangler MT radial is the 
newest member of the Wrangler family of light 
truck tires. And no one else ha* a radial like it. 




A Gxidj^wr r MT 

"fonttici r/if 

WVwfttJfr AIT rfernimstm&i ite 
dtfftrttv^ iltld ftiperntfTty, 






Wrangler MT radial. 

tread design. And performance 




TOOL TEST 






EARS recently intro- 
duced a unique, 12- 
in,, electronic band 
for 1 he home work- 
shop that has several 
worthwhile features. 
First, unlike moat 
band saws that have 



work light and storage cabi- 
net base. The saw even 
comes with an abrasive belt 
and platen for conversion to a 
narrow bell sunder. 

The £aw (model No, 24741) 
costs $440 at larger Sears 
stores and through the Sears 
1BS8 catalog. Contact Sears, 
Sears Tower, DepL 7U3-PM, 
Chicago, 1L6Q6H4, 

— Rosario Capotosto 



tilting worktables, the Sean? 
tool has a fixed table and a 
saw head that tilts (up to 46*) 
for bevel cuts. I found that 
cutting precise bevels on a 
flat, stable surface much 
easier than working on a 
slanted tahte. The tilting- 
head design also allow a the 
saw to have an extra-large, 
23 x 27-in. worktable 
Powered by a 2-speed F 1 
hp motor, the saw operates, 
at 3000 fpm (woodcutting) 
and 1500 fpm (motaleuttmgb 
An electronic LCD indicator 
provides digital read nuts of 
blade speed, blade tension 
and bevel angle. The dis- 
tance from l he blade to the 
throat j «s 1 2 in, a nd it wil I cut a 
board up to 6 in. thick. 

Other features that t real- 
ly like include a built-in 



Tilting-Head Band Saw 



Band s^w features a tilting head for bevel cutting. Release bevel lock 
and turn hand crank to d«i red angle. LCD reads out bevel angle 



^£u*uht ' 



An electronic LCD readout pro- 
vides an easy, accurate way to 
act blade speed [ihownp, ter*- 
skxi and bevel ang le tip to 45 



To change blades, remove upper 
wn«J guard and from sect ion of 
the worktable. The uw accepts 
BO- In. blades up to f /i in. wide. 



With the blade guide raised, the 
saw can handle Mn, thick stock. 
ThLs il very useful far resawing 
thick board! Into thinner ones. 



The 1 2-in. saw comes with a 
large stationary worktable and 
a storage cabinet with a shelf 
behind a molded plastic door. 



Perfectly Square Setup Tool 




Thiti electronic device, called 
Square- It, allows you La t£;sl 
iicirj then adjust 
various sta- 
tionary 



power tools to ensure precise 
Square and 45 fc setting*. 

1 trier! Square-1 1 to adjust 
several shop tools including a 
table saw, jointer, radial- 
si rrn saw. disc and 
belt Hander, scroll 
saw\ drill press and 
band saw. 

1 Fs Very easy Lu 
use and, best of all, 
it requires just a 
couple uf minuter Lo 
adjust each tool. 
Simply touch the 
squared metal 
probes to the tool's 
blade, bit, fence or 



To square up a table Law blade, simply touch other met a! work 
the blade with the squares two metal proto, surface. If iFa 



square, a light bulb inside the 
square will illuminate. When 
the bulb doesn't light up* ad- 
just the tool ti lightly until the 
sides oft he square are illumi- 
nated. There is a separate set 
of probes used for checking 




45* surfaces. Square-lt costa 
$54 postpaid from Zac Prod- 
ucts p 34 Ren wick St,, New 
York, NY 10013, For more 
details. call toll free (§00)441- 
01 01 . 

—Rosario CapoUmto 




Adjust the blade. If necessary, 
until the tramlucent s Ides Of the 
square light up, Square comes 
with two AA-jli e batteries. 



TWa additional p rebel ate uti- 
lized for checking 45' surfaces. 
Be sure that top! Is d Iscorinect ed 

from outlet before testing. 
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Build a skill in the Army 
Reserve. 

You cun get valuable 
rra in iny in .my one of 
hundreds i >1 occupational 
Melds, From heavy equipment 
to electronics. 

Whether you're building 
a bridge, operating a 20-ton 
Varrh mover" or repairing 
coni m un ica r ii ins equ ipmen r , 
rhe Army Reserve gives you a 
dunce to spend a weekend 
doing something out of the 
ordinary. 

You'll usually serve one 
weekend a month and two 
weeks a year at a Reserve unit 



close to home. You’ll earn good 
pay and benefits. While you’re 
getting the experience that 
can pav off in a full-time job. 

If you're in high school, 
college or ready to start work, 
the Army Reserve has educa- 
tional and financial assistance 
programs you may qualify for. 
pjv With benefits that can pro- 
I vide a l inn foundation to 
build your future on. 

Interested? Talk to your 
local Army Reserve recruiter 
todav. Or call, toll-free, 
i-800-USA-ARMY. 

BE ALL YOU CAN BE. 

ARMY 






